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Kighty-eight cases of fracture of the proximal portion of the humerus 
have been recorded since 1925 in the files of the Department of Roent- 
genology of Stanford University Medical School. A study of the stereo- 
scopic x-rays of these fractures affords an excellent opportunity for the 
accurate classification of the sites of fracture and types of displacement 
occurring in this region. 

In the United States it is customary to divide fractures of the proxi- 
mal end of the humerus into fractures of the anatomical neck, epiphyseal 
separations, and fractures of the surgical neck. While this classification 
possesses the advantage of simplicity, it does not follow that such a group- 
ing is either scientific or practical. In the Stanford series of cases there is 
not a single fracture of the anatomical neck of the humerus, and evidently 
modern authors have difficulty in obtaining satisfactory x-rays for text- 
book illustrations, for invariably the roentgenogram or x-ray tracing 
shows a high fracture in the region of the tubercles of the humerus. Stim- 
son" is of the same mind, for he states that our knowledge of fractures of 
the anatomical neck of the humerus is limited to a few specimens and a 
few cases clinically observed in which the diagnosis remains doubtful, 
while in the published roentgenograms the fracture line runs in part, 
at least, through the tubercles. 

On the basis of experimental studies conducted on human bones 
Kocher® divided fractures of the upper humerus into supratubercular, 
pertubercular, infratubercular, and subtubercular fractures (Fig. 1). 
Isolated fissure fractures of the articular head and fractures of the 
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anatomical neck were 
included in his supra- 
tubercular types, al- 
though Kocher was 
unable to produce true 
fractures of the ana- 
tomical neck in the 
cadaver, while the three 
cases he reports of 
fractures of the ana- 
tomical neck of the 
humerus rest upon clin- 
ical examination with- 
out anatomical or 
roentgenographie evi- 
dence of their true 
Fic. 1 nature. The pertuber- 

(After Kocher). Fractures occurring above the line cular fractures (Fig. 1) 
4B are the supratubercular fractures or fractures of through the cancellous 
the lines AB and CD are the pertubercular fractures. bone occur in a wedge- 
When the facture line les between the les CD amd shaped sone bounded 
those of the upper shaft below the line EF are the by the tubercles, the 
Tie kane psy ~ B.eal daa work base being at the 





greater tuberosity lat- 
erally and the apex medially at the lesser tuberosity. Those fractures 
occurring at the lowest levels of the wedge are distinguished with difficulty 
from the highest of his infratubereular or subtubercular fractures. Un- 
fortunately modern writers in the English language have discarded 
Kocher’s logical classification. 

Of the eighty-eight fractures studied stereoscopically, twenty-four 
were of the pertubercular type, fifty-five were infratubercular and sub- 
tubercular, five were epiphyseal separations, and four spiral or oblique 
fractures of the upper third of the humeral shaft with extension of the 
fracture to the region of the surgical neck. 

Since the infratubercular and subtubercular types are most common, 
they are of major interest. Of these fifty-five fractures, forty-one were 
of the high variety or infratubercular type and are distinguished sometimes 
with difficulty, as mentioned before, from the lowest of the pertubercular 
fractures. All of these occurred in adults (See Figure 2 as to decades). 
Fourteen subtubercular or low surgical-neck fractures were found. 
Kleven of these occurred in children from four to ten years of age, while 
only three low surgical-neck fractures were found in adults. Twenty-five 
of this group of fifty-five were impacted, and in thirteen the greater tuber- 
osity was split off as a separate fragment. Impaction and separation of 
the greater tuberosity occurred only in the infratubercular or high 


surgical-neck type. 
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The frequency of types of displacement of proximal and distal frag- 
ments is shown in Figure 3 and it is noteworthy that abduction, external 
rotation, and forward displacement (forward flexion of head and attached 
tuberosities) of the proximal fragment are most frequent, while internal 
rotation, medial and anterior displacement, and abduction are the most 
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Fic. 2 
Age frequency of fracture types in fractures of the proximal humerus. A striking 

characteristic finding is the occurrence of three different types of lesions during the 

first two decades of life, each lesion occurring in fairly constant and separate age 

groups. 
constant findings in the lower fragment. Fractures of such a nature prob- 
ably arise as an abduction injury. The position which the fragments 
assume when the arm drops, the one in which they are seen when the 
patient applies for treatment, and the one they tend to assume perma- 
nently if left untreated, is due to the adduction pull of the pectoral and 
the muscles of the torso, and to the lift of the deltoid, which together swing 
the loose lower fragment upward and medially. Internal rotation, addue- 
tion, and backward displacement of the proximal portion, and lateral pos- 
terior displacement, with adduction of the lower fragment, correspond to 
the adduction type of injuries of the German classification. 

Shortening is universally present; it may amount to but a few milli- 
meters in fractures in apposition, or with impaction, or it may reach as 
much as four centimeters, when overriding and actual displacement exist. 
The prevailing abduction of the upper fragment is due to the action of the 
supraspinatus and infraspinatus muscles attached to the greater tuberos- 
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Infra- Per- 

tubercular tubercular 

Fracture Fracture 

Upper FRAGMENT 
Impaction 25 20 
Greater tuberosity fracture 13 12 
External rotation 17 2 
Internal rotation 14 12 
Abduction 32 15 
Adduction 7 l 
Forward 20 15 
Backward 5 0 
LOWER FRAGMEN' 

External rotation 0 0 
Internal rotation 25 7 
Anterior 17 11 
Posterior 15 ) 
Medial 23 15 
Lateral 11 l 
Abduction 30 15 
Adduction 17 a) 


rie. 3 
Frequency of types of displacement of the proximal and distal fragments in the in- 
fratubercular and pertubercular fractures of this series. 


ity, while internal or external rotation depends more on the mechanism of the 
injury than upon the action of the subscapularis or teres minor in produc- 
ing primary rotation of the upper fragment. Certainly it seems as though 
the subscapularis should be assigned more of a réle in producing forward 
flexion of the head, since impaction and posterior or anterior displacement 
of the shaft occur with almost the same frequency. Such tilting forward 
or backward of the head by contact of the lower fragment, which is being 
pulled up by the biceps, triceps, and coracobrachialis, is the explanation 
frequently given for this displacement. In the light of the figures given 
above, such a mechanism is apparently incorrect, especially since tilting 
forward or backward is often present in unimpacted fractures. Again it 
should be remembered that the subscapularis has a relatively small area 
of attachment below the axis of rotation of the head, and, mechanically, 
forward tilting would occur easily through the action of this powerful 
muscle. 

Medial displacement of the lower fragment is mainly due to pull 
of the muscles attached to the intertubercular groove,—the pectoralis 
major, latissimus dorsi, and teres major. This may be aided by the 
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lower external attachment of the deltoid, which, when a spasm of this 
muscle occurs, tends to elevate the lower fragment, while its proximal 
end is drawn in towards the axilla by the muscles of the intertubercular 
groove. Undoubtedly the short head of the biceps and the coracobrachi- 
alis muscles assist to some degree in this displacement, as well as in pro- 
ducing shortening, but it is difficult to evaluate the extent of their action. 

Lateral displacement of the upper end of the distal fragment is an 
interesting type of deformity. No direct muscle action can explain it, 
but when we see that, of eleven fractures showing lateral displacement, all 
are accompanied by adduction of the arm, the explanation seems clear. 
The shaft of the humerus receives the attachment of the deltoid and 
coracobrachialis in its middle third. _Adduction of the elbow to or beyond 
the side of the body would swing the upper end of this lower fragment out 
and laterally. This deformity is generally recognized as arising by ad- 
duction, either by forced adduction of the abducted arm, or hyperadduc- 
tion of the adducted arm, as in falling forward with the arm held stiffiy 
forward and across the body. Naturally such a deformity would disap- 
pear on abduction of the arm, and it is evident on fluoroscopic examination 
of unimpacted fractures in this region that abduction of the arm increases 
a medial displacement or converts a lateral displacement into a medial one, 
while occasionally a medial displacement becomes lateral on forced addue- 
tion. The persistence of the deformity is probably due to impaction which 
was present in eight of the eleven cases. Two of the remaining cases of 
unimpacted fracture presented low surgical-neck fracture with an oblique 
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Roentgenograms showing the characteristic type of fracture occurring in the first 
decade of life. The low position of the fracture line (subtubercular) corresponds to 
the region where the dense cortical bone of the shaft begins to be replaced by can- 
cellous bone, having only a thin shel! of cortex. The patient whose roentgenogram 
is at the left was four years of age. The patient whose roentgenogram is shown at 
the right was ten years of age, and sustained a typical buckling fracture of this 
region. 
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| fracture line running 
from above laterally 






down and medially. 
Anterior or pos- 
terior displacement 
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was almost equally 
frequent in the fifty- 
five lower fractures 
and probably is the 
result of the direction 
of the fracturing force, 
since a strong forward 
pull is exerted by 
the pectoralis major 
and an equally strong 
backward force by the 
| teres major and latis- 

















| simus dorsi. Internal 
rotation of the lower 
fragment is no doubt 
due to carrying the 
arm flexed at the el- 
bow and across the 
body, either held by 
the opposite hand or 
in a sling, and the 
nature of the fracture 
line in these cases 
gives no evidence of 
torsion as a factor in 











its production. 


; ; Particular inter- 
Male foetus with dissection of shoulder girdle as de- : 
scribed in the text. The low level of attachment of the est is attached to the 
pectoralis major, the teres major, and the teres minor group of subtubercu- 
muscles in relation to the total length of the humerus is : 
lar fractures occurring 


shown. 
in young children, es- 


Fig. 5 


pecially since, as will be later shown, the usual age for epiphyseal sep- 
aration of the upper humeral epiphysis comes much later. These 
characteristic fractures occur in the age group of three to ten years, all 
within the first decade, and the striking thing is the low level of the frae- 
ture in comparison with the infratubercular fractures in adults. Seven of 
the eleven were buckling fractures with only five to ten degrees of abduc- 
tion of the lower fragment (Fig. 4), while adduction occurred in one. 
Two were of the transverse type and two of the short oblique type, all 
with pronounced displacement of fragments. It is obvious from the 
roentgenograms that these fractures occur in the region of the upper shaft, 
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where the dense cortical bone begins to thin out and is replaced by can- 
cellous bone (Fig. 4). 

A less obvious, but equally striking fact, is disclosed by dissection of 
still-born infants. Ina normal, still-born male foetus of six months, the 
muscles of the shoulder region were exposed by dissection. The deltoid 
muscle, the long head of the triceps, and the biceps muscle were carefully 
removed, and the axilla cleaned of fat and areolar tissue, taking away the 
axillary brachial plexus and the vessels. This left exposed the humero- 
scapular joint, with the attached teres minor, infraspinatus, supraspina- 
tus, and subscapularis muscles with the teres major, latissimus dorsi, 
and pectoralis major attaching to the sides of the intertubercular groove. 
With a mechanie’s divider the following measurements were taken: the 
length of the humerus from the head to the prominence of the lateral 
epicondyle of the elbow, the distance from the apex of the head to the 
epiphyseal line, and the lowest point of insertion of the teres minor and 
subscapularis muscles from the apex of the humeral head; and, finally, the 
highest and lowest points of insertion of the pectoralis major and the fused 
tendons of the latissimus dorsi and teres major were measured in the same 
manner (Fig. 5). 

On an adult male cadaver of medium height and muscular develop- 
ment, corresponding measurements were taken. A most noticeable 
difference was the fact that in the adult cadaver the tough tendinous 
attachments of the pectoralis major, latissimus dorsi, and teres major 
extended up the intertubercular groove to the immediate neighborhood of 
the tuberosities of the humeral head, and that the teres minor and sub- 
scapularis both descended only a very short distance from the prominence 
of the greater and lesser tuberosities. After measuring the distance from 
the head to the prominence of the external condyle of the humerus on a 
dried, prepared, adult humerus, by mathematical formulae of proportions, 
the points of muscular attachments of the still-born and the adult muscles 
were marked off on a dried bone specimen. 

Such a translation of measurements demonstrates strikingly the low 
attachment of both upper and lower insertions of the pectoralis major, 
latissimus dorsi, and teres major muscles in the still-born infant (lig. 6). 
Anatomists*® know that in the new-born the tendinous and ligamentary 
structures are less well developed than in the adolescent and adult. 
One must conclude that condensation of areolar tissue into tendon 
and tendonization of muscle tissue increase with increasing function. 
Experiments on dogs have shown that reformation of ligaments may 
occur after their complete removal as the result of condensation of 
fibrous tissue under continued mechanical stress.2, So also it may be 
assumed that increasing use and activity gradually extend the tendinous 
attachments of these muscles higher upon the shaft toward the tuberosi- 
ties and narrow the surgical neck proper as adult life is reached. How 
this occurs in the face of growth distalward from the proximal epiphyseal 


line remains to be explained. 
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Thus in young children, from the laier part of infancy until the end 
of the first decade, there is a typical frac ure of the surgical neck of the 
humerus, which is characterized by its lov position in relation to adult 
fractures. This low position is probably 1¢elated to the low insertion of 
the adductor group of muscles and to the low level of transition between 
cancellous and dense cortical bone that exists in the shaft of the growing 
humerus. 

There were twenty-four fractures that from careful examination of the 
stereoscopic x-rays fell into the pertubercular class. Notably this type of 
fracture occurs only in adults beyond the age of closure of the epiphyses. 
In this small series the fracture was most frequent in the seventh decade 
of life, only two occurring before the fifth decade. These are the fractures 
that are commonly called fractures of the anatomical neck, both by 
surgeons and roentgenologists, and a number of this series were so diag- 
nosed in the x-ray files. However, without exception, all were low per- 
tubercular fractures and none approached the true position of the ana- 
tomical neck. As a group they are distinguished by impaction. Two of 
the twenty-four were unimpacted and two came for treatment over a 
month after the initial injury occurred, with malunion in a position limit- 
ing function and with stiff and painful shoulders. This speaks for initial 
impaction as well, and we can assume that twenty-two of the twenty-four 
were impacted at the time of injury. Kocher was able to produce this 
injury on human bones by compressive force on the head of the humerus 
against the glenoid; compression in the long axis, as follows a fall on the 
elbow, th« head striking the acromion; or by a blow on the fixed head from 
the lateral and posterior aspect of the joint. He states that the broad 
cancellous fracture surface of the upper fragment lends itself to impaction 
by the strong cortical bone of the distal fragment. In the pertubercu!ar 
type the fracture line is through the dense, tough attachment of the teres 
minor, infraspinatus, and supraspinatus muscles at the greater tuberosity 
and the subscapularis and capsular attachment at the level of the lesser 
tubercle. These investments should play a prominent role in limiting 
displacement. Fluoroscopie evidence is valuable here, for, in certain of 
these fractures which from stereoscopic examination appear impacted, on 
screen examination the impaction is found to be quite unstable ; and motion 
at the fracture occurs easily with movements of the lower arm. 

The greater tuberosity was fractured as a separate fragment in twelve 
of the twenty-four pertubercular injuries, while in the fifty-five of the 
subtubercular type, fracture of the greater tuberosity occurred only 
fourteen times. Frequently the fractured greater tuberosity was impacted 
into the upper humeral fragment, which is clinical evidence to substantiate 
Kocher’s experimental production of pertubercular fractures by com- 
pressive direct violence. 

In general the displacement of the fragments was much the same 
as in the infratubercular fractures (Fig. 3), the shortening being less and 
the amount of gross displacement limited by impaction. However, 
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changes in the longitudinal axis of the shaft and head were as frequent, 
though to a lesser degree. In pertubercular fractures the upper fragment 
rotated internally in twelve cases; seven of these were accompanied by 
fracture of the greater tuberosity and it seems as if, by the tearing loose 
of the greater tubercle, the subscapularis might be freed to some degree 
of the antagonistic external rotators, the teres minor, and the infraspina- 
tus. In comparing the pertubercular type with the infratubercular in- 
juries, one may mention that lateral displacement of the lower fragment 
occurred in only one case of the twenty-four, again pointing towards direct 
force and compression in the mechanism of the injury. 

The pertubercular fractures of this series, then, deserve the separate 
classification originally accorded them by Kocher through their tendency 
towards impaction, their occurrence in the later decades of life, and the 
frequency with which the greater tuberosity is fractured separately, in 
addition to the compression mechanism of production proven by Kocher. 

It was surprising, in this series, to find epiphyseal separation of the 
upper humeral epiphysis occurring entirely in the second decade of life. 
The five patients were fourteen, fifteen, nineteen, and two sixteen years 
of age. It is noticeable from the roentgenograms that the dense cortical 
bone of the shaft extends to the immediate neighborhood of the epiphysis, 
in contrast to the low fractures of the surgical neck in the first decade 
of life. 

Parsons® has shown that, in young vertebrates, starting from the cen- 
ter of ossification of the shaft of the long bones, where cortical bone first 
appears, the cortical bone gradually extends and thickens to the articular 
ends, while the cone-shaped cartilaginous mass in the interior, which lies 
with its apex at the center of shaft ossification, and its base at the articular 
ends, gradually extends until conversion to osseous tissue is complete. 
Parsons also has demonstrated that the accessory centers of ossification 
arising in the immediate neighborhood of joints are traction epiphyses, 
such as the epiphyses for the lesser and greater trochanters of the femur 
and the greater and lesser tuberosities of the humeral head. From our 
dissection of still-born infants it was shown that the lower border of at- 
tachment of the teres minor was below the epiphyseal line, lower than that 
of the subscapularis; and the relatively larger size of the head and tubercu- 
lar cartilaginous mass in the infant than in the adult was stressed. The 
centers of ossification of the traction epiphyses of the greater and lesser 
tuberosities fuse with the main upper humeral ossifie center during the 
seventh year of life in the child, and from that time on the growth of 
the tubercles is coincident with this epiphysis. The rate of growth of the 
head must be proportionally less than that of the shaft, judging from the 
proportional sizes in infants and adults; and, with the retarded, yet pro- 
gressive growth of the head and tubercles, the teres minor, infraspinatus, 
supraspinatus, and subscapularis muscles change their relative level of 
attachment and come to lie at a higher level and above, or in the immedi- 
ate vicinity of, the epiphyseal line. At the same time the adductor group 
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—the pectoralis major, latissimus dorsi, and teres major muscles—-move 
their higher borders of insertion near to the base of the tubercles and 
narrow the true surgical neck. These factors, then, with the gradual 
proximal progress of the dense cortical bone of the shaft, protect the upper 
shaft and place the strain in the neighborhood of the epiphyseal line, so 
that, in the second decade of life, epiphyseal separation results rather 
than fractures of the subtubercular or surgical-neck type. Epiphyseal 
separation or slip in infaney usually is secondary to underlying disease 
affecting the epiphyseal line or juxta-epiphyseal tissue,—such as congeni- 
tal lues, scurvy, or rickets. Three such cases of epiphyseal disease, 
producing the pseudopalsy of Parrot, were found recorded in the files, 
two occurring in infants of the first year of life, due to lues combined 
with scurvy from malnutrition and improper feeding, and the third due to 
scurvy alone. 


Fia. 6 


The drawings are accurate scale drawings as regards 
length of the bone and the leveis of museular attachment. 


1. Humerus of normal still-born foetus of six 
months. The proportionally large size of the humeral 
head, the level of the epiphyseal line, and the areas of 
attachments of the pectoralis major, latissimus dorsi and 

teres major, teres minor, and subscapularis 
muscles are shown. 


?, Adult humerus with areas of attach- 


ment of the same muscles of the adult cadaver. 





se 3. Adult humerus with areas of muscle 
1 attachment outlined as before. Superim- 
posed upon these in black, are the areas of 
attachment of the infant’s muscles, enlarged 
proportionately to the length of the adult 
bone. The dotted line represents the relative site of the 
epiphyseal line obtained inthe same way. Suchatrans- 
position of measurements illustrates strikingly the low 
level of attachment of the tubercular muscles in the in- 
fant, the low level of the upper borders of the pectoralis 
major, latissimus dorsi, and teres major muscles in the 
infant, and the relatively low level of the so called surgi- 
cal neck of the humerus in the growing child. 














Four fractures of the upper third of the humeral shaft occurred. 
One was of transverse type at the lower level of the pectoral attachment 
and above the deltoid tuberosity; the typical proximal fragment adduction 
and distal fragment lateral displacement occurred, with shortening. The 
remaining three were spiral fractures of the upper third of the shaft, run- 
ning into the region of the tubercles from as low as fourteen centimeters 
from the head of the bone. 

As a means of study of muscle action of the humeroscapular joint, 
and for the purpose of testing the mechanics of reduction of fractures in 
this region, a so called phantom model was constructed. Mollier’ 
made use of a mechanical model in order to analyze the action of muscles 
in relation to movements of the scapula. He prepared a cadaver by 
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dissection, removing the muscles of the arm and retaining the cap- 
sular tissue and short internal and external rotators attached to the 
humeral head, with the deltoid muscle. The muscles were removed from 
the trunk and cervical region and their tendinous attachments to the 
scapula were used for fixation of cords running to screw eyes at the points 
of insertion. They were led farther by a system of pulleys and rolls to 
the free ends of iron bars, the opposite ends of which were pivoted in a 
horizontal frame. By motion of the scapula and arm, traction or relaxa- 
tion of the cords representing muscles resulted in lowering or raising the 
iron bars perpendicularly from their horizontal pivot. By measuring 
the rise or fall of the component system of iron bars from their primary 
position, Mollier was able to determine not only muscles producing move- 
ments in certain directions, but synergists and antagonists of the move- 
ment; and was able to observe the range of motion in the so called seapulo- 
thoracie articulation, the acromioclavicular and sternoclavicular joints. 
Otto Roith'’, several years later, constructed a similar model to determine 
the extent and range of movement of the femur and hip joint produced 
by action of different muscles of the thigh adductor group. Again the 
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Fic. 7 
Phantcm model, anterior view. One can see the traction cords and rubber bands 
representing the pectoralis major, deltoid, latissimus dorsi, teres major, and long head 
of the biceps muscles. The head of the humerus is displaced in the glenoid in order to 
show more clearly the cord representing the subscapularis tendon and muscle. The 
heavy molded Bessemer steel wire represents the contour of the shoulder soft parts in 
order to simulate deltoid action more closely. 
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principle of measuring the rise and fall of weights in a perpendicular 
direction was used. In both these studies it was emphasized that only 
the directions and extent of movements produced by individual muscles 
were estimated, and those merely qualitatively, and it was realized that 
such a muscle phantom could not be used to derive exact quantitative 
data approaching the quantitative forces of muscles in the human body. 

Qualitative data as to the actions of muscles about the glenohumeral 
joint could be utilized in relation to fractures of the upper end of the 
humerus. It occurred to us that in so doing the force of elastie traction 
could be substituted for measurement of excursion of weights of fixed 
value. Dr. W. Lyle Allred of the Department of Radiology, and formerly 
of the Department of Physics, Leland Stanford University, assured us 
that measurement of elastic traction could be used without loss of qualita- 
tive accuracy. Accordingly, a muscle phantom was constructed, in 
which rubber bands were substituted for the weights and pulleys of 
Mollier and Roith. These were connected to the humerus and shoulder 
girdle of a skeleton and run through screw eyes so as to follow as accurately 
as possible the true course of the muscles of the shoulder girdle and 
humerus. The deltoid muscle was represented by five cords, the pec- 
toralis major by four, the latissimus dorsi by three cords, and the re- 
maining muscles by one cord each. In adjusting the traction on the 
elastic bands, representing a muscle or portion of a muscle, the humerus 
was moved to the point producing the greatest relaxation of the band 
and the length of the corresponding cord was so adjusted and fixed that 
the elastic band was under minimum tension (just sufficient to maintain 
the length of band without flaccid drooping). Surprisingly enough, when 
such adjustments were completed and the arm allowed to assume its own 
position, it came to rest at the side of the skeletal thorax in about five 
degrees’ abduction and in mid-rotation with the external condyle of the 
lower end of the humerus pointing directly laterally. After abduction, 
flexion, or extension of the humerus, it would return to this position by 
gravity, guided by the elastic traction adjusted in the manner described. 

With the phantom model properly rigged, all muscles were repre- 
sented that would be likely to produce displacement or hinder reduc- 
tion of fractures. Grasping the completed model by the elbow or at 
the wrist, and abducting, adducting, rotating, flexing, or tending 
the arm, all motions were smoothly performed without jerkiug and 
in a surprisingly life-like manner. The humeral head, held to the 
glenoid by the tension of the elastic ‘‘muscle”’ strands, did not tend to 
subluxate or leave the gliding surface, except on marked internal or 
external rotation, positions in which the humeral head would partially 
subluxate and come to rest on the glenoid rim. It is of interest to note 
that, if the cord of the supraspinatus was released, the other muscle 
strands remaining as they were originally adjusted, movement of the 
shoulder joint was no longer smooth. The deltoid group pulled the 
humerus upwards and on slow abduction of the arm, the humerus first 
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rose to strike the under border of the acromion, then the humeral head 
rolled jerkily on the glenoid as further abduction took place. 








Fic. 8 
Phantom model, posterior view. Cords and rubber bands representing the 
deltoid, supraspinatus, infraspinatus, teres major and minor, and latissimus dorsi 
muscles can easily be traced in the photographs, which show the model with humerus 
adducted and abducted. The scapula is fixed to the rib cage, parallel to the spinal 


column. 











14 N. J. HOWARD AND LEO ELOESSER 


A delicate spring balance, accurate to twenty-five grams, was used to 
measure elastic tension on the muscle strands in different positions of the 
arm of the model. The humerus was firmly fixed in different positions 
and the tension was read separately in each position on every separate 
elastic band. The method consisted of releasing the elastic band, slipping 
the hook of the spring balance through the rubber, and recording the 
amount of force in grams necessary to restore the band to its original 
length at the screw-eye attachment. 

It must be remembered that the phantom gives a mirror image, as it 
were, of what actually happens during muscular movement. Thus, for 
instance, the living arm is adducted by the pectoral, which contracts; 


Fic. 9 





|| Graphs representing muscle synergy and 
antagonism following different movements at 
the shoulder joint in the model. 

The Roman numerals represent different 
positions of the arm: 

I. Adduction of the humerus parallel with 
the spine with mid-rotation. 

II. Abduction of the humerus to seventy 
degrees with mid-rotation of the arm, the fore- 
arm pointing horizontally forward. 

III. Abduction of seventy degrees with 
complete external rotation, the forearm point- 
ing perpendicularly upward. 

IV. Abduction to seventy degrees with 
mid-rotation and thirty degrees forward to the 
frontal plane (Boéhler’s position). 

V. Abduction to seventy degrees with 
complete internal rotation. 

V/. Adduction to the perpendicular (par- 
allel to the spine) with complete internal 
rotation. 

Arabic numerals represent the different 
muscles: 

1. Pectoralismajor. 2. Deltoid. 3. Latis- 
- simus dorsi. 4. Teres major. 4. Subscapu- 

| 111] laris. 6. Supraspinatus. 7. Infraspinatus. 
|_| LAE 8. Teres minor. 4%. Biceps. 10. Triceps. 
7 a Muscles charted above the base line are 
synergists in the movement: asented, while those below the base line are antagonists 
to the movement. 














but the phantom arm is adducted not by the phantom pectoral, but by 
passively moving the humerus. The rubber pectoral does not contract; 
it becomes less taut and the measure of its contraction is the force neces- 
sary to stretch it to the tension which it originally had before the humerus 
was adducted. With this in mind, after checking the accuracy and con- 
stancy of the records for various positions of the arm, complete records 
were secured for six different positions. 

These positions were numbered for future comparative data as: 

I. Adduction at a perpendicular, with mid-rotation of the arm, the 
external epicondyle pointing straight laterally. 

II. Abduction of the humerus to seventy degrees from the perpen- 
dicular with mid-rotation, the forearm pointing horizontally forward. 
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III. Abduction of seventy degrees with complete external rotation 
of the arm, the forearm pointing perpendicularly upward. 


IV. Abduction to seventy degrees, mid-rotation, and thirty degrees 
forward in the frontal plane (Boéhler’s position). 
V. Abduction to seventy degrees and complete internal rotation, the 


forearm pointing downwards in the long axis of the body. 

VI. Adduction to the perpendicular (parallel with spinal column) 
and strong internal rotation. 

Records, in units of twenty-five grams, of the readings of the spring 
balance in the six positions were charted on ruled chart paper. This 
chart served as the basis for further comparative studies. In diagrammat- 
ically representing the qualitative muscle action of the model, the tension 
in grams of a particular muscle in position 7/7 was compared with the 
tension on the same elastic band in position J. If in position JJ the ten- 
sion were less than in position J, it would correspond to active contraction 
of the muscle in the living subject and the difference in grams in tension 
between position JJ and J was charted above the base line, representing 
active contraction of the same muscle. If the tension in position J/ 
were greater than the tension in position 7, corresponding lengthening and 
relaxation of the same muscle would occur in the living subject, so that the 
difference in grams in tension was charted below the base line, and the 
muscle was shown to be an antagonist to the movement. Such compari- 
sons of the different positions are seen in the chart (Fig. 9). By study of 
these graphs several interesting observations were made of action of mus- 
cles about the shoulder, some of them little known except to anatomists. 

In raising the arm from position J to position JJ the active muscles 
are the deltoid, the subscapularis, the supraspinatus, and the infraspinatus 
muscles. The deltoid abduction function is universally known, but the 
fact that the most anterior and most posterior deltoid fibers act as an- 
tagonists to the acromial or lateral portion during the movement is not 
generally appreciated. In Figure 9 this antagonism is well shown. 
Duchenne‘ demonstrated that the posterior fibers arising from the scapu- 
lar spine are able to abduct the arm to forty-five degrees, beyond which 
they act as antagonists to abduction. The anterior clavicular fibers 
serve to flex the arm forward, the posterior scapular fibers to extend the 
arm backward. This tripartite action of the muscle, which originates in 
a broad base and inserts in a relatively small point, makes for smoothness 
and stability of motion in the way that guy ropes steady and aid in raising 
a boom derrick. Inthe same way the apparent paradox of the subsea>ularis 
in assisting in abduction is explained by the fact that, beyond forty-five 
degrees’ abduction, the subscapularis attachment lies above the center of 
rotation of the humeral head and the muscle is enabled to assist the deltoid 
in this movement. This is plainly shown in von Bardeleben’s Handbook 
of Anatomy.” That the supraspinatus and infraspinatus are synergists to 
the deltoid in abduction is self-evident from their position of mechanical 
advantage. Although Duchenne is of the opinion that the supraspinatus 
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is able to accomplish elevation of the arm in abduction unaided by the 
deltoid, we feel that it does not play such a major role as a synergist unless 
developed in compensation by paresis of the deltoid. In the model the 
deltoid is represented by five cords, the supraspinatus by one. Von 
Bardeleben’s data on comparative muscle weight shows the deltoid to be 
over five times the size of the supraspinatus muscle mass and, in addi- 
tion, the supraspinatus possesses the direct mechanical advantage of 
having its long axis at right angles to the adducted humerus. As men- 
tioned before in observations on movement of the model without tension 
on the supraspinatus elastic band, movements of abduction are jerkily 
performed with tendency for the humeral head to be elevated perpendicu- 
larly by the deltoid pull, so that it seems that the function of the supra- 
spinatus initiates the gliding motion of the humeral head and maintains 
the humerus in firm apposition with the fulerum of the glenoid, while the 
deltoid does heavy duty in the abduction movement. While the sub- 
scapularis is shown to assist in the movement of abduction beyond forty- 
five or fifty degrees, the teres minor maintains its adduction function and 
is an antagonist of the movement by virtue of its attachment to the ex- 
treme posterior and lower portion of the greater tuberosity, which de- 
scends to a lower level than the lesser anterior tuberosity. That the 
pectoralis major, latissimus dorsi, and teres major are antagonists to 
abduction is self-evident. The antagonistic action of biceps and triceps 


* 





Fic. 10 
Phantom model with typical fracture, and typical but exaggerated deformity pro- 
duced by fracture in this region. It is apparent that only the cord representing 
the long head of the biceps spans the fracture and is in a position to act on both 
fragments. 
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depends on the fact that the humeral head points medially and cephalad 
with its axis set at 130 degrees from the long axis of the shaft, and the 
center of curvature of the head lies medially to the long axis of the shaft, 
so that during abduction of the humerus the length of the arm is corre- 
spondingly increased. 

The graph comparing position 7// of abduction and external rotation 
with position VJ, adduction and internal rotation, gives evidence of the 
internal rotating action of the pectoralis major as well as its more usual 
action of adduction and flexion. The same is true of the latissimus dorsi 
and teres major muscles for internal rotation and adduction, while the 
medial clavicular fibers of the deltoid assist in the same movement against 
the antagonism of the main muscle mass of the deltoid. The subseapu- 
laris gives evidence of its powerful, internal-rotating action and the biceps 
and triceps assist in adduction and internal rotation, —the biceps, since its 
course is across the humeral head within the joint capsule, firmly held in 
the intertubercular groove, so that even in marked external rotation of the 
arm the course of the biceps tendon lies anterior and forward to the center 
of rotation, and tension exerted on the tendon of the long head of the 
biceps assists in internal rotation. That this is undoubtedly true in the 
human body as well as on the muscle phantom is shown by the fact that 
in dissecting the unembalmed, still-born infant already mentioned, 





Fig. 11 


Reduction of the fracture on the phantom model by abduction traction. In ordet 
to bring the fractured ends in contact, a second force acting in an upward direction 
is necessary, as shown by the two spring balances. In spite of both forces, angulation 
is persistent; and, if either force is released, redislocation of the fragments occurs. 
The marked tendency of the adductor muscles (pectoralis major, latissimus dorsi, 
and teres major muscles) to cause displacement can be seen in the photograph 
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traction in the long axis of the humerus on the tendon of the long head of 
the biceps produced rapid internal rotation of the externally rotated 
humerus, both in abduction and adduction of the arm. The antagonism 
of the major portion of the deltoid, the supraspinatus, infraspinatus, and 
teres minor to adduction and internal rotation needs only to be mentioned. 

In the movement from position JJ to position 7V, the only motion is 
a horizontal one of the mid-rotated humerus, abducted to seventy degrees, 
to a position thirty degrees forward of the frontal plane. We see from the 
graph that the pectoralis major and the medial clavicular portion of the 
deltoid produce this movement, and the apparent paradox of the action 
of the supraspinatus and infraspinatus muscles in assisting this movement 
can only be explained by the humeral head gliding in a horizontal are upon 
the glenoid surface 
and so bringing the 
attachments of these 
muscles (anterior and 
lateral on the greater 
tuberosity) nearer to 
their site of origin. 
The subseapularis 
muscle is shown to 





have no demonstra- 
ble action for this 
small range of move- 
ment. Again, the 
explanation from the 
muscle phantom lies 
in the fact that the 
subseapularis is at- 
tached so closely to 
the center of rotation 
that any tendency to 
shortening is over- 
come and balanced by 
tension exerted on its 
attachment as_ the 
humeral head glides 
posteriorly in the are 
ee described. The teres 
Reduction of the fracture on the phantom model by down- ; 
ward traction. The manoeuver is easily carried out; the minor muscle, on the 
natural muscular forces, as represented by the traction cords, other hand, attached 
assist in the reduction; and after reduction the traction can be : 
released without displacement of the fragments. Theaction Most posteriorly and 
of the long head of the biceps in spanning the fracture line at a lower level, is 
and acting as a means of control over the upper fragment can : 
be visualized from this photograph. In the living person put under tension 
traction straight down is used, since the tilt of the scapula and so is shown to be 
and spinal column from the traction would represent almost 
this degree of abduction. 








Fig. 12 
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of cartilage in the skeleton amounts to about five-tenths of a centimeter 
and accounts for some incongruity. Motion pictures were taken of the 
muscle phantom model in action which demonstrate strikingly many of the 
foregoing facts mentioned in regard to the muscle synergy and antagonism. 

On the muscle phantom, drill holes were made through the cortex in 
several places below the tuberosities and just above the attachments of 
the adductor muscles to the shaft. On sharply striking the bone in this 
region a transverse dentate subtubercular fracture was produced (Fig 
10). The action of the muscle strands of the model gave an exaggerated 
but typical displacement of the fractured fragments of the humerus. The 
proximal fragment was abducted, externally rotated, and pointed slightly 
forward. The distal fragment lay in the axilla medially; it was abducted, 
internally rotated, and shortened. The distal fragment could be made to 
ride anteriorly or posteriorly by pressure in the opposite direction on the 
elbow, the attachments of the adductor muscles (pectoralis major, 
latissimus dorsi and the teres major) acting as the fulcrum. By adduc- 
tion of the humerus toward the mid-line of the body, lateral displacement 
and abduction of the tip of the lower fragment would be obtained. 
These positions, once assumed, remained stationary unless disturbed by 
external force. 

Studies in reduction of the fracture were carried out in the following 
manner: A loop of cord was passed about the humerus at the level of the 
pectoralis major insertion and a second loop about the radius and ulna 
just distal to the elbow joint. A loop of cord at the wrist served to 
maintain the elbow flexed during manoeuvers. 

Strong traction on the abducted humerus in the long axis of the distal 
humeral fragment overcame shortening; but the fractured end of the 
distal fragment maintained its medial displacement and refused to meet 
or make contact with the fractured surface of the upper fragment, since 
abduction of the humerus only served to exaggerate the medial displace- 
ment caused by the pull of the pectoralis major, latissimus dorsi, and 
teres major muscles, all adductor muscles and attached io the lower 
fragment. Simultaneous traction on the abducted humerus with a 
second force, at right angles to the first and in an upward direction, 
applied by means of the loop passed through the level of the pectoralis 
major insertion, would reduce the fragments. This is similar to the ma- 
noeuver of reduction by means of longitudinal traction of the abducted 
arm and simultaneous pressure up and out in the axilla on the distal 
fragment. However, both traction forces were necessary to maintain the 
reduction. If the perpendicular upward force were released, medial dis- 
placement immediately occurred (Fig. 11). If both forces were slightly 
decreased, beyond that necessary to maintain the normal axis and align- 
ment of the fractured humerus, angulation of the fracture line occurred; 
and, if the forces were still further released, immediate recurrence of the 
original deformity took place. 

In recent years Boéhler* has advocated treatment of these fractures 





20 N. J. HOWARD AND LEO ELOESSER 


after reduction by continuous traction and by splinting with the arm 
abducted to ninety degrees, in mid-rotation, and with the arm brought 
forward of the frontal plane of the body thirty to forty-five degrees. His 
reason for advocating this position is that it is the anatomical mid- 
position of movement of the arm in relation to the shoulder joint. On the 
model, reduction was attempted in 

f Bohler’s position by the action of a 
longitudinal traction on the abducted 
33 humerus, held forty degrees forward 
- of the frontal plane, and a second 
force, acting from the upper end of the 
lower fragment and in an upward 
f 7 direction, at right angles to the first 
traction force. Results were obtained 

34 = similar to those described in the pre- 
ceding paragraph. Exact reduction 

TT L meieaia could not be secured and, if either of 
BA the two traction forces were lessened, 

increasing deformity took place just 





as previously described, but with the 
er) b additional deformity of angulation 
I | x . backward and anterior bowing at the 
1 fracture line, as well as the simulta- 

lie. 13 neous medial bowing and lateral angu- 


Graphs representing parallelograms 
of foree constructed from the forces 
necessary to reduce the fracture of the 
phantom model in three different 
positions. 

/ represents downward traction. 

II represents the forces necessary to 
reduce the fracture by Bohler’s position. 

III represents traction with the arm 
in abduction. 

The Arabic 
pounds. 


numerals represent 


lation described in the first manoeuver 
of reduction. 

By downward traction in the long 
axis of the body, holding the arm 
slightly abducted (fifteen to twenty 
degrees), with simultaneous lateral 
right-angled traction on the upper end 
of the lower fragment, exact reduc- 
tion of the fracture could be easily 





The mid-rotated position of the humerus was obtained by 
No matter what the position 


secured. 
pointing the flexed forearm straight forward. 
of the short upper humeral fragment, by this manoeuver of downward 
traction with lateral traction of the upper end of the lower fragment 
and mid-rotation of the arm, the fragments were pulled into alignment 
and almost exact apposition was secured (Fig. 12). Once this was 
secured, gentle release of both traction forces allowed the humerus to 
assume a hanging position parallel to the long axis of the body; and reduc- 
tion was maintained by the ‘‘muscle”’ pull of the elastic bands alone, 
unaided by external force. Such a reduction could be secured by the 
manoeuver described in all positions of both fragments, although the 
upper fragment might be markedly abducted and externally rotated and 
the lower fragment be medial, lateral, anterior or posterior, adducted or 
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abducted. If the cord representing the long head of the biceps was 
released, all control over the upper fragment in manoeuvers designed to 
effect reduction and to bring the fragments into contact was lost, and 
reduction with angulation and bowing of one form or another was the 
best that could be obtained. 

To determine the relative amount of force necessary to reduce the 
fracture in the three manoeuvers, traction with spring balances was ap- 
plied in the manner previously described and readings were taken for both 
forces at the moment when shortening was overcome and contact of frac- 
ture surfaces secured. Repetition of the manoeuver at least six times in 
“ach position showed a uniformity of forces necessary for reduction in 
-ach position. For the strong traction necessary, the delicate gram- 
recording spring balance could not be used, so that readings were taken by 
means of obstetrical spring balances, which registered in pounds with 
quarter-pound subdivisions. After averaging the forces in each direction 
for the three manoeuvers, parallelograms of force were constructed for 
the three manoeuvers, and in the chart (Fig. 13) it is seen that the result- 
ant in the case of the abducted position is seven and five-tenths pounds 
(Fig. 13, 777); in Bohler’s position (Fig. 13, 77), eight and eight-tenths 
pounds were necessary; while with the arm hanging beside the body only 
five and seven-tenths pounds were necessary (Fig. 13, 7). While the 
differences do not appear striking at first glance, thirty per cent. and fifty 
per cent. more total force is necessary in the abducted position and in 
Bohler’s position for reduction of the fragments; moreover, with down- 
ward traction, after reduction has been secured, the traction can be re- 
leased and reduction maintained; whereas, in the other two positions, 
release of traction results in recurrence of deformity. 

After producing the fracture of the humerus on the muscle phantom, 
studies were carried out similar to those on the unfractured model. The 
tension readings on the strands in different positions of the humerus were 
charted in comparison with those readings obtained with the fracture 
“set”? and in perfect position. While obtaining these readings, it was 
found that the balanced forces of muscle tension, as represented by the 
elastic traction, were necessary to maintain the fracture in its reduced posi- 
tion. Forinstance, if after setting the fracture the traction of the triceps 
was released, immediate dislocation of the fragments occurred. ‘The same 
was true in regard to the biceps tension, and again particularly for the sub- 
scapularis and teres minor muscle strands, as well as for the deltoid muscle. 

From a study of the graphs obtained with the fractured humerus, it is 
clear that a profound disturbance of the motor function of the skeletal- 
muscle apparatus occurs (Fig. 14). It is evident that muscles directly 
attached to the upper fragment (the subscapularis, supraspinatus, in- 
fraspinatus, and teres minor) retain their normal function and relation to 
ach other as synergists and antagonists. However, the pectoralis 


« 


major and the deltoid may become synergists instead of antagonists, as in 
the normal arm (movements J to JJ, I to IV, Fig. 14). The pectoralis 
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major and the latissimus dorsi with the teres major likewise may become 
synergists (movements J to VJ, and V to VJ, Fig. 14). In the normal arm 
the triceps and biceps passing from the glenoid to the elbow act as syner- 
gists in regard to the movements of the shoulder joint (Fig. 9). After a 
fracture they become antagonists (movements / to J], I to IIT, etc., Fig. 
14). It is to be expected that a fracture would destroy the stability of the 
arm, but the quality of disturbance is only realized after a study of the 
graphie representation of the different movements. It is noticeable in 
movements of the fractured arm of the phantom model that a new joint is 
added and that the lower long fragment is comparable to a lever with its 
fulerum at the deltoid insertion, the short end of the lever running from 
this point to the line of fracture. It is to be noticed that motions of 
abduction, adduction, flexion, and extension all occur about the deltoid 
attachment as the center of rotation, and the fractured end moves in a 
wide, none too stable are. In placing the arm in Bohler’s position (seventy 
degrees of abduction, thirty degrees forward of frontal plane) the distal 
end of the fracture rests on the axillary border of the seapula. 
Te] 2 Ts alee a i Fic. 14 

Graphs showing disturbances of muscle 
balance that occur in the presence of a 








I I fracture. 
I ¥ ri I. The fraeture reduced to use as 
| comparison to the following movements. 
/7. Typical fracture as illustrated in 
lig. 10. 
I I It is evident that in movement / to // 
t : all the muscles except the subscapularis 
and long head of the biceps participate in 
producing the deformity. ‘These two are 
the antagonists in preventing further 
deformity. 
I/II. Lower fragment abducted = to 
seventy-five degrees with mid-rotation. 
IV. Bohler’s position. 
r z V. Lower fragment abducted — to 
if VW ninety degrees with complete external 
| thes rotation. 
| | FI V/. Lower fragment abducted to 
li|/| ninety degrees with complete internal 
2/3 sselek i | 2 }3 4957/8 pa rotation, 


By such observations one finds that, in the presence of a fracture, 
muscles that normally act as synergists may become antagonists, while 
muscles normally antagonistic to each other may come to be synergists, 
and that the center and axis of rotation is changed to a new joint created 
by the fracture. One may take advantage of this knowledge in devising 
means of reduction and retention of such fractures. 


TREATMENT 


Bardenheuer’s! clear exposition of the problems in fractures of this 
region deserves consideration today. From experiments on the cadaver 
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he became convinced that, with few exceptions, deformity could be 
reduced and reduction maintained by traction on the arm parallel to the 
body. His convictions were strengthened by observations made on 
a few cases that came to operation and by the results of his clinical experi- 
ence with the traction method. He established the fundamental fact that 
traction on the lower fragment in fractures of the upper end of the humerus 
is transmitted to the upper fragment through the untorn periosteum and 
the tendon of the long head of the biceps muscle, and that such traction 
not only tends to draw the head fragment into line with the shaft, but that 
traction parallel to the body most advantageously overcomes displace- 
ment of the lower fragment produced by the adductor muscles, and draws 
the greater tuberosity, the shaft of the humerus, and the external condyle 
into a straight line. 

In more recent years we find that the abduction form of treatment 
has almost completely replaced other methods and that the early funda- 
mental work of Bardenheuer has been overlooked 

The abduction treatment in the form of the aeroplane splint, with or 
without traction, and the recumbent traction methods, have come into 
general use for two reasons. It has been accepted in these fractures 
that one has no control over the head of the bone, and that one should 
dress the lower fragment in line with the upper fragment. However, the 
remaining unbroken periosteum between the two fragments, and partic- 
ularly the tendon of the long head of the biceps, gives us a means of con- 
trol of the upper fragment. In addition, the lower fragment that we 
believed under our control becomes unmanageable in abduction, through 
the tension of the adductor muscles, and no matter how we use traction on 
the abducted arm we cannot maintain the fragments in apposition without 
a second force at right angles to the axis of the bone at the site of fracture. 
Clinical experience bears this out. In regard to Béhler’s position, while 
it may be the so called mid-position in the normal and intact limb, when 
a fracture occurs we have added, as it were, a new joint; and new factors 
are added through the pull of muscles above and below this interrup- 
tion in continuity. 

The fact is often lost sight of that the tip of the distal fragment, after 
a fracture, no longer pivots about its former center of rotation in the joint 
cavity when it is moved, but describes a complicated curve with a course 
determined by the absence or presence of impaction, by various other 
restraints, by more or less taut ligaments and periosteal investitures, and 
by the varying pull of muscles, which after a fracture are suffused with 
blood, contracted, and in permanent spasm. This fact, that the tip 
of the distal fragment in unimpacted fractures never pivots about a 
point lying in the fracture line itself, but always slides along a curved line 
which lies outside the fracture line, would make one doubt the validity of 
a dictum announced recently by Boéhler, but before him by many others, 
as a basie principle,—vz., that the peripheral fragment must always be 
brought into that position to which the proximal one points. 
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This doctrine holds good for fractures with fragments firmly enough 
entangled for the distal one to have no tendency to slip, for in such 
fractures the distal fragment does pivot about a point and may readily be 
brought into line with the central one. In unimpacted fractures, how- 
ever, in which heavy contracted muscle masses pull the distal fragment 
centripetally, efforts to bring the distal piece into line with the central one 
may, and usually do, cause the distal tip to wander centrally and align- 
ment is secured only at the cost of an increase of shortening which is 
difficult to overcome. Examples of such fractures are fractures of the 
humeral and femoral necks. 

It is partly true that in these fractures the short central fragment, 
freed largely of the pull of attached muscles, seeks a new position between 
flexion, extension, abduction, and adduction, described by Zuppinger and 
Christen" as the neutral position of major relaxation. This is only partly 
true, for a few muscles (for example, the supraspinatus) still cling to the 
short central fragment and act upon it unopposed and partly determine 
its position. It is no longer true, however, that this same position is the 
position of neutrality and major relaxation for the distal fragment. The 
distal portion of the bone only tends to assume this position as long as it 
is unbroken and pivots about its normal center of rotation in the joint 
cavity. After fracture the normal neutral position becomes one into 
which the distal fragment can be forced only by the expenditure of much 
effort. If this is so (and we think that our studies on the phantom have 
shown that it is, for the humeral neck at least), then we think that it is 
better to forego attempts at securing an alignment, obtainable only at the 
cost of so great a central displacement of the tip of the distal fragment, and 
to attempt first to entangle the fracture ends securely enough to prevent 
the distal end from wandering. Once this is done, the investing muscle 
masses will have a tendency to pull two pieces of a more or less square 
break into line by themselves. 

The second reason given for the use of abduction is that, after pro- 
longed fixation in adduction, it is difficult or impossible subsequently to 
regain the movement of full abduction. This is true of prolonged immobi- 
lization in adduction, but if early and progressive active motion is car- 
ried out, especially after the manner advised by Donald Gordon’®, the 
mobility of the shoulder joint is maintained and abduction and external 
rotation are early in their return. 

The experiments upon the phantom model have given us a logical 
explanation for the success of a method of treatment of fractures of the 
upper end of the humerus that has been used by one of us for years. Its 
simplicity, the fact that patients are ambulatory, and that with proper 
after-care full function is restored, recommend it over the abduction 
methods now in vogue. The success of the method depends upon the 
integrity of the long biceps tendon. As demonstrated on the phantom 
model, if this tendon strand is missing, all control over the upper fragment 
is lost. Clinically the mechanism of the reduction manoeuver would not 
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be available in those fractures accompanied by avulsion of the tendon, or 
possibly when the tendon becomes torn from the intertubercular groove, 
in which it is held by tough fibrous bands. It is noticeable in those 
patients having fractures in this region that the mobility of the elbow is 
unimpaired, except that attempts at complete elbow extension produce 
pain in the fracture region. Obviously complete extension causes tension 
on the long biceps tendon bridging the fragments, and this manoeuver 
‘an be used to test the integrity of the tendon prior to attempted reduc- 
tion. Bardenheuer felt that the untorn periosteum was of prime impor- 
tance in control of the upper fragment, and gave the biceps tendon only 
secondary consideration. In the light of work with the phantom model, 
where the tendon of the biceps alone bridged the two fragments, it cannot 
be assigned a minor role, and becomes of major importance in effect- 
ing reduction. 
When this tendon is torn, 
reduction would seem 
method of choice. <A 
single loop of silver wire 
suffices for fixation. When 
the biceps tendon is intact 
closed reduction is indicated. 
The reduction manoeu- 
ver is best carried out under 
Twenty to 





open 
the 





local anaesthesia. 
thirty cubic centimeters of 
one per cent. novocain with 
adrenalin are injected into 
the line of fracture. With the 
patient sitting upright, sup- 
porting the injured arm across 
the body with the opposite 
hand, a folded face towel is 
placed over the forearm just 
below the elbow. A four-inch 
or six-inch heavy muslin band- 





ie 


| iG. 1d 


Method of reduction unde 
The patient sits upright on chair or stool. A 


local anaesthesia 








age is looped over the towel 
and tied in a sling, so that its 
lower end hangs from eight 
from the 


grasps 


to twelve inches 
floor. An 
the wrist of the injured arm 


and, bringing the forearm at 


assistant 


right angles to the body in the 
sagittal plane, maintains 
flexion of the 
then 


right-angled 


elbow. The surgeon 


folded towel is placed over the tlexed forearm at 
the elbow. ‘Traction is secured on the arm by 
stepping in the muslin sling and gradually bear- 
ing more and more of one’s body weight on the 
sling. Both hands of the surgeon are left free to 
manipulate the central end of the distal frag- 
ment. An assistant holds the patient's forearm 
flexed to ninety degrees at the elbow and at the 
same time aids in maintaining the patient's up- 
right position against the traction which is being 
exerted on the flexed forearm If the surgeon 
places the toe of his foot beneath the rung of the 
stool and dorsiflexes the foot while gradually bear- 
ing more weight on the sling, the procedure is a 
steady, well controlled, progressively increasing 
traction. 
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places one foot in the sling, grasps the upper arm with both hands below the 
line of fracture, and slowly and steadily increases the amount of pressure on 
this foot (Fig. 15). Itis often of advantage to have the patient ona stool, in 
order to use the lower rung as a fulerum for the toe of the foot applying the 
traction foree. This not only steadies the foot, but increases the amount of 
force one can use. The two hands grasping the arm below the fracture are 
used to force the upper end of the distal fragment laterally, anteriorly, or pos- 
teriorly, as required by the displacement. In those fractures with marked 
abduction of the upper fragment, it is well to have an assistant bear down 
upon the upper fragment while traction is being applied, Reduction is 
usually secured and maintained by this manoeuver. Reduction is mani- 
fested by restoration of the normal contour, alignment, and axis of the arm, 
but when in doubt fluoroscopic examination may be used to check the 
position. In apparently impacted pertubercular fractures, ten to thirty 
degrees of abduction or adduction deformity may exist, and by this 
method such deformity of the axis of the bone may be corrected without 
displacing contact of the fragments. It is this type of fracture that is 
often treated by simple immobilization for fear of breaking up impaction 
and converting the fracture into one with displacement, with which it is 
difficult to deal. If possible, stereoscopic x-rays that can be viewed 
while wet may be taken. Fluoroscopic control during reduction often 

aids in anatomical restoration of bone 





contour. An anteroposterior view is not 
sufficient; a lateral view will occasion- 
ally reveal much unsuspected anterior 
displacement. 

The dressing is as simple as the 
~ method of reduction. A small pad is 
placed in the axilla and along the arm. 
The forearm is held flexed by a sling, 
while the arm is loosely bound to the 
{ body; the elbow is left free to allow the 
t weight of the arm to act as a traction 
| force (Fig. 16). 
~ The advantages of this method over 

\ abduction in an aeroplane splint are 
obvious. The theoretical difficulties of 
Fia. 16 reduction and maintenance of position 
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Phe dressing for ambulatory care’ jn abduction have already been re- 
after reduction by adduction trac- Ped : 
tion and manipulation. A small counted. If the aeroplane splint is bad 
pad is placed in the powdered axilla, in theory, it is worse in practice. That 
the flexed forearm is held from the =. : ; 
wrist by a sling about the neck, and it is uncomfortable, no one will deny; 
tt muslin sling confines the arm to one might put up with the discomfort did 
the body to prevent abduction of the — gai” i 
arm. The elbow lies free; the it do what it is intended to, but it does 
weight of the arm, unsupported ex- not, It is an exceedingly difficult 
cept at the wrist, acts as an am- : 


bulatory traction force. splint to apply; its countless variations 
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vouch for that. It is so difficult to keep in place that most orthopaedic 
surgeons have forsaken it and replaced it by a plaster-oi-Paris bandage 
which includes both shoulders, the chest, and the whole of the broken arm. 
The weight of this cumbersome plaster, plus the weight of the broken arm, 
hangs from the good shoulder and bears against the opposite part of the 
chest, while the elbow of the broken arm is unsupported. Thus, all 
traction effect is lost. If plaster is not used, 
the aeroplane splint proper, as usually applied, 
does exactly the opposite of what is intended. 
It slips down from the axilla of the broken arm 
and the distal fragment which is tied to its 
horizontal portion slips down with it, thus pro- 
ducing the deformity it purposes to avoid, 
Most surgeons who take the trouble to examine 
and control their treatment daily are aware 
of this difficulty. The voices of advocates 
of the splint are gradually getting weaker and Pi yy Fant sang poet 
weaker and its most consistent users are general curs when the aeroplane 
practitioners, who are still floating in the back- x ony A wh. 
wash of the wave of enthusiasm that carried it carrying the distal frag- 
into popularity twenty years ago. oa sharing poncho 


The success of restoration of function rests than that illustrated is of 
frequent occurrence 





Fic. 17 


on intelligent use of exercise. Gentle massage 
may be used from the beginning by removing the body bandage. A 
small range of passive motion may be used in the first week, carefully 
controlled by the surgeon himself. At the end of the second week active 
motion is instituted. The bandages are removed; the patient stands 
with the sound arm resting on chair or desk and, bending forward, 
allows the injured arm to 
hang unsupported. The arm 
may be safely swung forward 
and backward and in small 
circles. The range of motion is 
increased so that by the end of 
the third week from seventy-five 
to ninety degrees of abduction 
are possible by tilting the trunk 
in this stooping-standing posi- 3 
tion. Such ranges of motion 





may be undertaken early, since at 
no time do the muscles bear the — , : 

full weight of the limb as in the 
upright position. At the end of 


ia. 18 


Patient D. P., San Francisco Hospital. 
Fracture of surgical neck of left humerus with 


the fourth weék more strenuous displacement, reduced and treated us de- 
scribed in text. Photograph shows amount of 
e : : : : voluntary abduction present six weeks after 
pain, is advised, and in eight reduction. 


active motion, to the point of 
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weeks’ time the patient has a painless, movable, and useful shoulder, 
with almost normal range of motion that increases as the arm is used 
in the daily tasks of the individual. An instance of reduction by this 
method is shown in the accompanying illustration (Fig. 18). 


SUMMARY 


1. The frequency and types of deformity common in fractures of the 
proximal end of the humerus are tabulated according to Kocher’s classi- 
fication, which should be revived in the interest of accuracy and clinical 
usefulness. 

2. Anatomical factors leading to the production of the low sub- 
tubercular fractures peculiar to the first decade of life are discussed. 
These fractures deserve recognition as a separate type peculiar to this age 
group. 

3. The fact that epiphyseal separation of the proximal humeral 
epiphysis occurs during the second decade in life is emphasized and factors 
giving rise to it are discussed. 

4. By the use of a phantom model the qualitative action of the 
muscles of the shoulder joint can be studied and expressed in graphie form. 

5. The phantom model is of service in a study of methods of frac- 
ture reduction and enables one to determine graphically and by the use of 
motion pictures anatomical factors that are of value in clinical application. 

6. The assumption that in fractures of the upper end of the humerus 
one must dress the long fragment in line with the short fragment, over 
which one has no control, is erroneous. One has control of the short 
fragment by virtue of the long head of the biceps bridging the fragments, 
and the remaining untorn periosteum. 

7. It is emphasized that, when the arm is abducted, the pull of the 
adductor muscles makes approximation difficult to obtain and still more 
difficult to preserve. Clinical experience bears this out. 

8. Accurate approximation can be obtained and maintained by 
downward traction, a fact demonstrated on the phantom model and 
by clinicalexperience. The integrity of the long head of the biceps tendon 
is necessary for the use of this method. 

9. A simple method of reduction under local anaesthesia for frae- 
tures of the upper end of the humerus is described. This method makes 
possible the use of ambulatory treatment without splinting. 

10. By adequate after-care function is restored almost as soon as 
bony union is complete; and a painless, useful joint is regained. 


Note: Recently, on our Service, three cases of fracture of the proximal humerus 
have been treated which could not be reduced by the method described. Two were per- 
tubercular fractures, the upper fragment markedly abducted so that the fracture surface 
looked up and out, and the lower fragment was displaced medially into the axilla and drawn 
up. The third was a case of epiphyseal separation with a splintering fracture of the pos- 
terior portion of the cortex of the humerus, along fragment of the cortex remaining attached 
to the epiphysis. On examination all three gave evidence of rupture of the long head of 
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the biceps tendon, as described in the foregoing article; and complete extension of the fore- 
arm was possible, without producing pain or muscle spasm of the biceps brachii. Two of 
these cases were operated upon and the biceps tendon found to be ruptured. With the 
third patient, although skeletal traction with abduction was resorted to in an effort to 
reduce the fracture, malunion occurred with the persistence of much of the original 
deformity. 
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THE TREATMENT OF FRACTURES AND FRACTURE 
DISLOCATIONS OF THE SPINE 


BY R. WATSON JONES, B.SC., M.CH.ORTH., F.R.C.S., LIVERPOOL, ENGLAND 


For many years before his death, Sir Robert Jones advocated the use 
of a hyperextended spinal frame in the treatment of fractures of the spine, 
recognizing that displacements produced by hyperflexion could only be 
corrected by hyperextension. Several isolated cases of manipulative 
reduction by traction and direct pressure over the kyphos were later 
reported '*3, In 1929 Davis 4 advocated hyperextension and traction by 
overhead-pulley suspension by the feet of the prone patient who was fully 
anaesthetized. <A forcible direct thrust was then applied to the injured 
area, and a plaster bed made in which the patient remained recumbent for 
many months. 

In 1930 the author ®° reported a method which was believed to be 
safe. The conscious patient was laid prone between two tables so that 
his spine gently sagged to the normal limit of hyperextension. This sim- 
ple measure had been found adequate to reduce even gross displacements. 
No manipulation, traction, nor direct pressure was employed; the 
manoeuver was devoid of force. Anaesthesia was not necessary. As the 
patient lay bet ween the tables a plaster jacket was applied, extending from 
the groins to the neck. Since reduction was so gently effected that 
anaesthesia was unnecessary, no shock resulted, and the plaster could be 
applied within a few hours of injury. The use of a jacket instead of a 
spinal frame or plaster bed facilitated nursing; the patient could sit up 
and be turned regularly into any convenient position, so that pulmonary 
congestion was avoided. Within a few days he was fully dressed, leading 
a more or less normal life and practising exercises for the erector spinae 
muscles. Functional disorders were minimized. 

In the four years which have since elapsed, the author has found no 
reason to depart from this practice.”** 1" Records of eighty cases, 
which include fifty-seven personal cases and twenty-three treated by 
other surgeons, have been collected and reviewed. The results have 
been highly satisfactory and have shown that the principles underlying 


the method may remain unchanged. 
THE PRINCIPLES OF TREATMENT 

Reduction by Hyperextension 

The fracture is produced by forcible hyperflexion. Once the com- 
pact layer of the vertebral body is fractured, the delicate framework of 
cancellous bone readily collapses and the vertebra becomes wedge-shaped. 
If the spine is hyperextended, the cancellous bone opens up with equal 
facility and the fracture automatically becomes reduced. There is no 
indication for traction, however severe the displacement may be, and 
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direct pressure is most certainly to be avoided. It is necessary that the 
normal limit of hyperextension shall be reached, so that the patient’s 


trunk must be allowed to sag between the two points of support as he lies 
prone. The simplest method is to use two tables one higher than the 
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Kia. 1 
The method of reduction in its simplest form. (By courtesy of the British 
Medical Journal.) 


other, the lower table supporting the lower limbs as high as the groins, and 
the higher table supporting the head and the upper limbs (Fig. 1). Slight 
modifications are introduced for the three regions of the spine. 


Anaesthesia 

No anaesthetic should be used. Although discomfort may arise, 
particularly in the arms where weight is borne and in the abdominal wall 
where there is a ‘‘stretched feeling’, no severe pain is complained of, 
provided that the operator completes the plaster rapidly. There is no 
necessity for any pause; by the time the plaster is dry, the fracture will 
be reduced, and the whole procedure should be completed in ten to fifteen 
minutes (Figs. 2-A and 2-B). The patient rarely complains of pain in 
the back, so that local anaesthesia is a waste of time, even if it be ac- 
cepted that it is possible to anaesthetize an impacted crush fracture. 

Not only is a general anaesthetic unnecessary; it is undesirable. 
The position can be maintained more easily in the conscious than in the 
unconscious patient. The two early complications of spinal fracture 
shock and pulmonary congestion or pneumonia—are both aggravated 
by anaesthesia. In none of the eighty cases under review did chest 
complications develop. Moreover, in fracture dislocations of the 
spine the possiblity of effecting overreduction with further cord in- 
jury is conceivable if the patient is anaesthetized and the muscles 
are fully relaxed. Such a complication has not been observed in any 
of the twenty-one cases of fracture dislocation which have been reduced 
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without anaesthesia. The author never hesitates to apply the same 
method whether or not, in addition to the ve ‘ebral body injury, there be 
a fractured pedicle, fractured lamina, or dislocated interarticular joint. 

Morphine should 
not be administered 
too freely, for it may 
produce abdominal 
distension which, to- 
gether with the rigid 
plaster over the ab- 
dominal wall, predis- 
poses to paralytic 
ileus. Paralytic ileus 
is not due to the 
hyperextension; it 
may be observed after 


hip operations where 
a plaster spica is ap- 
plied and large doses 
of morphine given. 
A quarter-grain  in- 
jection immediately 
before reduction 
should be regarded as 
the maximum dose. 


Immobilization 





Recurrence of de- 
formity is fully con- 
trolled by a_ well- 
fitting plaster jacket 
applied over a double 
layer of stockinet or 

- F. 4 ; ne 
a woolen bathing cos- 
tume, Bulky pad- 
ding must be avoided. 
Provided that the 
jacket extends from 
the symphysis pubis 

T1q 9! . 
Fig, 2-A to the clavicles, there 
Simple wedge fracture of the twelfth dorsal vertebra. is no necessity for 
Before reduction. ; a 
recumbency (Fig. 3). 





An error which is sometimes seen and which allows redisplacement even 
in lumbar fractures is that of extending the plaster no higher than the 
nipple line. A plaster spica is not necessary if the jacket is well molded to 
the pelvis, but in high dorsal fractures the plaster should include the neck 
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as high as the jaw. In none of the personal cases which have been re- 
viewed has displacement recurred while the jacket was in position, al- 
though in every uncomplicated case the patient was allowed to walk 
within a few days. 





Duration of Immobiiization 

Fractures of the vertebral bodies are apparently slew in consolidat- 
ing (Figs. 10-A and 10-B). In one case a comminuted lumbar fracture 
was reduced and, despite early ambulation, there was no recurrence of 
deformity four months 
later when the jacket 
was removed. A pos- 
terior spinal support 
was then fitted and 
worn continuously, 
but the vertebral body 
collapsed again during 
the fifth month and 
angulation of the 
spine occurred. For 
this reason posterior 
spinal supports are 
i no longer used at any 
stage of treatment; 
the complete jacket 
is retained until there 
is roentgenographic 
evidence of consoli- 
dation. The average 
duration of immobi- 
lization is three 
months in slight 
wedge compressions, 
four months when 
the compression is 
more severe, and six 
months when the 
vertebral body is 
comminutee, 


After-Treatment 


Untii the plas- 





| ter is thoroughly 
: dry, the patient 
lies with pillows Fic. 2-B 


beneath the concavity Six months after reduction. 
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of the arched spine. 
From then onward the 
position is changed 
every three hours dur- 
ing the day in order 
to avoid hypostasis. 
The patient is allowed 
to sit up at once, and 
within a week he com- 
mences walking. Con- 
siderable emphasis is 
laid on the early re- 
sumption of normal 
dress and normal 
habits in order to pre- 
vent the onset of func- 
tional disorders. 
After a week, spinal 
exercises are taught 





Fig. 3 
The completed plaster jacket. (The felt beneath the which the patient _— 7 
window should not have been removed.) tises regularly. While 


lying on the face 
with the arms by the side, the head and shoulders are slowly raised 
from the bed and lowered again (Fig. 4). Each hip is slowly hyper- 
extended with the knee straight, and, as the patient becomes more expert, 
both hips are simultaneously hyperextended. These exercises are far 
more effective in maintaining the tone of the spinal and abdominal 
musculature than any direct faradic stimulation or massage, even if such 
treatment were possible. 

After the fracture is consolidated, the jacket is removed and flexion 
exercises for the spine are commenced. Occasionally patients are unable 
to stretch the intermuscular adhesions fully, and in such cases the spine 
is manipulated under anaesthesia. 


Complications 

The only complication which has been observed in cases without 
paraplegia is the development of a pressure sore over the spinous processes 
at the dorsolumbar junction, and this has been most difficult to avoid. 
Not only is this the level of maximum forward curvature of the plaster, 
but, since it is the usual site of fracture, it is also the level at which there is 
a continual tendency to the development of kyphosis, prevented by contact 
with the plaster. Additional padding beneath the plaster is inadequate, 
and, if a window is cut, the unsupported tissues become oedematous and 
pressure sores develop at the margins of the window. It is necessary 
to combine the two methods by applying a-.piece of three-quarter inch 
adhesive felt (six inches by four inches) beneath the plaster, and cutting 
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a smaller window in the plaster (four inches by two inches) centered 
over the felt which is not cut. 


REDUCTION OF LUMBAR FRACTURES 





The simple two-table method, which requires no special apparatus 
and has the advantage of being applicable in any country cottage, is 
quite adequate in reducing the common fractures of the lumbar spine and 
the lumbosacral and dorsolumbar junctions. It is an advantage, how- 
ever, to use for the higher of the two tables, an operating table which may 
be pumped up to the desired level. In this way the hyperextension may 
be secured gradually. Moreover a shoulder sling carrying weight to a 
pulley on the wall behind the patient reduces the strain of body weight, 
which is otherwise experienced in the upper limbs. A roller towel be- 
neath the patient’s feet prevents him from sliding down the lower table 
and adds to his comfort (Fig. 5). 

A complete ventral hammock suggests itself as a more comfortable 














hic. 4 
Exercises for the erector spinae and for the abdominal musculature are practised 
throughout the period of immobilization. 
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Reduction of fractures in the lumbar region. 


means of securing hyperextension and it is true that when this is used the 
increased abdominal support relieves the strain frequently complained of 
in this region. But it is this very support which reduces the efficacy of 
the method. The hammock, by preventing the trunk from sagging for- 
ward, limits hyperextension of the lumbar spine. Since reduction of the 
fracture was frequently incomplete, the method has been discarded in 
lumbar fractures, in favor of the shoulder sling. 


REDUCTION OF HIGH DORSAL FRACTURES 


The most difficult region of the spine in which to secure reduction 
of crush fractures is the upper dorsal area (first to eighth dorsal vertebrae). 





Fia. 6 
Reduction of fractures in the dorsal region. 
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The success of reduction by hyperextension depends on the tremendous 
force which is localized to the fractured vertebra by movement of the long 
levers of the segments of spine above and below the fracture. But there 
is normally no hyperextension in the dorsal region and the center of this 
movement is in the lumbar area of the spine. A fractured upper dorsal 


















———_________, 





vertebra lies, — , 
therefore, in the win 
middle of one of 
the arms of lever- 
age instead of at 
the junction of the 
two. Almost the 
whole of the energy 
of the hyperexten- 
sion movement is 
concentrated in the 
lumbar and 








area 
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Reduction of fractures in the cervical region. 


practically none is transmitted to the upper dorsal area. 

In practice we find that reduction cannot be effected if the lumbar 
spine is allowed free hyperextension movement, and it is necessary to fix 
the spine at or just below the level of fracture before hyperextension is 
performed. This can be done by means of a strong bandage tied down to 
the foot of the table in front of the patient. Hyperextension is then 
applied by means of a shoulder sling or ventral hammock (Fig. 6). In the 
high dorsal fracture the hammock is preferable to the sling, because it is 
now desirable to limit lumbar hyperextension, and, moreover, the ham- 
mock maintains full extension of the head and cervical spine. 





REDUCTION OF CERVICAL FRACTURES 


Exactly the same principles of treatment apply to crush fractures 
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and dislocations of the cervical vertebrae. Hyperextension can most 
easily be secured with the patient lying on his back. A long, narrow piece 
of wood is nailed to a table (Fig. 7) and padded, and the patient lies with 
the upper end of the wood at the level of fracture. The arms are held 
to one side by assistants and the head, neck, and upper trunk included 
in the plaster. 


COMMINUTED FRACTURES OF THE VERTEBRAL BODY 


Comminuted Hyperflexion Fracture 

Comminuted hyperflexion fractures can be produced by the pinch- 
ing of one vertebral body be- 
tween the anterior margins of 
the bodies above and below. A 
large segment is detached from 
the front of the fractured body 
and is squeezed forward like a 
pea from a pod. In such a case 
the upper surface of the frac- 
tured body may show an angular 
depression, corresponding ex- 
actly in size and shape to the 
anterior-inferior angle of the 
body above, and the lower sur- 
face may show an angular de- 
pression corresponding to the 
anterior-superior angle of the 
body below (Figs. 8-A and 8-B). 
This represents the first degree 
of a comminuted hyperflexion 
fracture; but, if the force con- 
tinues, the body will be more 
completely broken up and frag- 
ments may be displaced a con- 
siderable distance forward (Figs 
10-A and 10-B). 

Even in such cases the ten- 





Fic. 11-A 


sion on the anterior common 
ligament, which becomes tightly 
stretched in full hyperextension, 


Fracture dislocation with paraplegia. Be- 
fore reduction. 
suffices to retract the fragments to their normal position, and surprisingly 


accurate reduction is effected. 


Comminuted Hyperextension Fracture 

It is important to recognize that a comminuted fracture of the 
vertebral body can be produced by hyperextension force. The vertebral 
bodies are so firmly attached to each other by the anterior common 
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ligament and the intervertebral disc, that a hyperextension strain leaves 
the ligamentous structures uninjured and breaks up the vertebral body. 
The posterior half of the body remains intact, but the anterior half 
separates into upper and lower quadrants. The upper quadrant is tilted 
upward by the traction of the ligament above, and the lower quadrant is 
tilted downward by the traction of the ligament below (Fig. 9). 

Only one case of this type was seen in a series of 200 recent and old 
vertebral-body fractures, but, despite the extreme rarity of the injury, it 
is important that it should be recognized, since it provides the only 
exception to the rule that every vertebral-body fracture demands 





treatment by hyperextension. 


FRACTURES WITH PARAPLEGIA 

When a crush fracture or 
fracture dislocation of the spine is 
complicated by paraplegia (Figs. 
10-A and 10-B), the paralysis may 
be due on the one hand to tran- 
section of the cord, or on the other 
hand to simple contusion or com- 
pression. Although it is true 
that the transected cord is irre- 
coverable, there can be no doubt 
that a certain proportion of re- 
coverable paraplegias become irre- 
coverable, owing to continued 





compression and anaemia. It is 
impossible to differentiate be- 
tween the two types of paralysis, 
either clinically or roentgeno- 
graphically. It is obvious, there- 
fore, that in every case immediate 
steps should be taken to relieve 
the pressure. Laminectomy, 














either early or late, is a useless 





procedure, because, apart from Fic. 11-8 
the exceptionally rare cases of 

After reduction. (Full recovery from para- 
depressed fracture of the neural plegia, but permanent Babinski response. 
arch, the pressure is in front of 
the cord. On the other hand, immediate reduction of the displacement 
by hyperextension relieves any further compression and allows revascu- 
larization of the injured area. Even where the cord is irreparably dam- 
aged, the treatment has very greatly facilitated the problem of nursing, 
for the patient can be turned in comfort at regular intervals and pressure 
is effected without 


sores are avoided. Provided that the reduction 
in 


anaesthesia, there is no risk of increasing the cord pressure, and 
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some cases at least, the treatment makes the whole difference between 
permanent paralysis and complete recovery. In one patient with com- 
plete paraplegia from which he recovered, the Babinski response re- 
mained permanently (Figs. 11-A and 11-B), and in another case there 


- 





x= 





Fig. 12-A 
Compression fracture with dislocation of interarticular joint and fracture of 
pedicle. Roentgenograms taken within half an hour after injury, before treatment 
was commenced. Despite the relatively slight displacement shown, the cord had 
been transected, proving that the deformity had been spontaneously reduced. 
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was permanent 
slight spasticity of 
which the patient 
was unaware. It is 
clear that in both 
of these cases there 
has been a much 
more severe injury 
than simple contu- 





sion or ‘concussion ”’ 
of the cord and it 
is reasonable to as- 
sume that the re- 
covery was attribut- 
able to the relief of 
compression by re- 
duction within an 
hour or two of injury. 

The prognosis in 
fracture dislocations 
in the upper dorsal 
area with paraplegia 
is very poor, but is 
good in fracture dis- 
locations in the lower 
dorsal and lumbar 
regions. In the up- 
per dorsal spine there 
is relatively little 
space within the ver- 
tebral canal, so that 
gross displacement is 
almost invariably as- 
sociated with tran- 
section of the cord. 
Immobility of the 
chest from intercostal Fig. 12-B 








paralysis increases Lateral view taken immediately after injury. 

the difficulties, and 

the shock is always greater. Moreover, there is frequently intradural 

hemorrhage accounting for the paraplegia which may develop after injury 

to the cervicodorsal junction in the absence of fracture or dislocation. In 

the lumbar region, on the other hand, there is more space within the verte- 

bral canal, and many fractures occur below the level of the cord itself. 
Twenty-one cases of fracture dislocation with paraplegia have been 

reduced. Nine patients died, and of the twelve surviving cases there was 
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complete recovery from paralysis in ten. The statistics are more illumi- 
nating when the high dorsal fractures are differentiated from the low 


dorsal and lumbar injuries. 


TABLE | 
FRACTURE DISLOCATIONS WITH PARAPLEGIA 


Permanent 


(Cases Death ( ‘omple te Recove ry Paralysis 
Cervical fractures ] 1 
High dorsal fractures S 7 1 
Lumbodorsal fractures 12 2 Ss 2 


FIRST AID TREATMENT 


Only the surgeon who has himself reduced fractures of the spine and 
has seen the kyphos ‘‘melt”’ before his eyes, smoothly disappearing as the 
spine was hyperextended, can appreciate the unusual power of the pair of 
levers represented by the segments of the trunk above and below the 
injury. Many fractures have been spontaneously reduced before the 
surgeon has seen them. As the spine recoiled from the position of acute 
hyperflexion and as the patient was laid flat by onlookers, the degree of 
deformity was spontaneously reduced. Figures 12-A and 12-B are the 
roentgenograms of such a case taken within half an hour after the injury 
before any treatment was given. The degree of compression of the frac- 
tured vertebral body is relatively slight, and yet the cord was completely 
transected, proving that the displacement had originally been much more 
severe than is shown in the roentgenogram. There can be little doubt 
that ‘‘ Kiimmell’s disease’ of the spine is another example of spontaneous 
reduction of relatively slight crush fractures of the vertebral body with 
subsequent absorption owing to inadequate immobilization. In many of 
our postreduction roentgenograms it would be quite impossible, without 
the evidence of earlier roentgenograms, to say that there had been any 
fracture at all. 

Since very gentle hyperextension movement in a conscious patient 
will reduce a fracture dislocation of the spine, it is obvious that the con- 
verse is also true, and that gentle hyperflexion movement will increase the 
displacement and may cause further injury by compression of the cord. 
For this reason, when a patient with a fracture of the spine is being lifted 
on to a stretcher, or from a stretcher to a bed, he should always be lifted 
face downwards, so that any sagging there may be between the points of 
support will hyperextend and not hyperflex the spine. This is particu- 
larly true in mine shafts where an injured man may be carried considerable 
distances over broken irregular ground, and in England instructions in 
‘“‘face-down transport’’ have been issued to every mine. Similar orders 
have been given by the Royal Army Medical College, and by the St. 
John’s Ambulance Brigade in Ireland. 
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SUMMARY 


The results of treatment of eighty cases of crush fracture of the 
spine by the author’s method are reviewed. The method requires no 
special apparatus, no skilled assistance, no manipulation of the spine, 
and no anaesthetic. 

Treatment is ambulatory throughout. The risk of lung complica- 
tion and functional disorder is minimized. The method is equally 
applicable to the difficult high dorsal fractures, and to cervical fractures. 

Comminuted fractures are easily reduced. They consolidate slowly 
and require six months’ immobilization. 

Fractures with paraplegia demand immediate reduction without 
anaesthesia. This routine has replaced laminectomy for spinal fracture. 
Recovery is secured in seventy per cent. of low dorsal and lumbar frac- 
tures, but is rarely seen in high dorsal fractures. 

The only contra-indication to hyperextension treatment, is the very 
rare comminuted hyperextension fracture of the vertebral body. 

Many fractures have undergone spontaneous reduction before being 
seen by the surgeon. After reduction they may be roentgenographically 
indistinguishable from normal. Herein lies the explanation of ‘‘ Kiim- 
mell’s disease ”’ 

Face-down transportation is essential in first aid treatment. 
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CORRECTION OF SEVERE EQUINUS DEFORMITY 
BY LEO MAYER, M.D., NEW YORK, N. Y. 


Despite the advance in our treatment of club-foot, due in great part 
to the work of Schultze in Germany, Brockman in England, Gaenslen, 
Hoke, and Kyte in America, in my experience, one element of the deform- 
ity has proven extremely difficult of thorough correction. This is the 
equinus position of the os caleis. I do not, of course, refer to the mild 
grade of equinus frequently present at birth or during the first few months. 
Usually this is easily corrected by manual pressure either with or without 
tenotomy of the Achilles tendon. 

The type of equinus to which I refer is the severe grade found in re- 
valcitrant cases of club-foot where, despite attempts at correction, the 
os calcis is inclined downward at an angle of 130 degrees or more. An 
equally severe grade of equinus is also occasionally found in paralytie feet 
which have not been properly supported. The difficulty in correcting 
this malposition, even after division of the Achilles tendon and posterior 
capsulotomy, is due to the inadequate methods hitherto available of grip- 
ping the os ealecis and pulling down the posterior tubercle. Upward 
pressure against the sole of the foot, instead of correcting the deformity, 
adds to it by creating a rocker sole with the caleaneocuboid joint at the 


most dependent portion. 











Fic. 1 
Kirschner wire is being introduced through the posterior portion of the os ealcis. 
46 
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Fic. 2 
Downward traction is being made on the Kirschner wire through the tension 
device attached to it. At the same time firm pressure is being made against the 
caleaneocuboid joint. 


It is for this stubborn, resistant type of equinus deformity that the 
following method has been evolved. It is applicable at any age and to 
any type of equinus except that due to a bony ankylosis. It consists 
essentially of the insertion of a nail or wire through the posterior portion 
of the os ealecis by means of which, following the tenotomy and posterior 
capsulotomy, the posterior tubercle of the os calcis can be pulled down- 
ward and the anterior portion of the os calcis shoved upward. 





Fig. 3 
Plaster has been applied while the foot is held in corrected position. The tension 
device is still in place. 
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Fig. 6-A Fic. 6-B 


Patient S. B. Photographs showing the correction of the equinus deformity at the 
time of first dressing and removal of the wire five weeks after its insertion. 


The steps in the technique are as follows: The foot is prepared as for 
a major operative procedure. Subcutaneous division of the Achilles 
tendon is then done. With a long thin tenotome the posterior portion of 
the capsule of the upper and lower ankle joint is divided. In a mild case 
correction is now possible by means of manual pressure. In the resistant 
case, however, the os calcis does not alter its position, as shown in control 
x-ray pictures. To grip the os ealcis a thin Steinmann nail or a Kirschner 
wire is driven through its body as near the posterior tubercle as possible 





rc 











Fic. 7 
Patient S. B. Roentgenogram of the right foot after removal of the wire. The left 
foot, not shown in the illustration, shows corresponcing correction, 
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Fig. 8 


Roentgenogram showing severe equinus deformity in case of infantile paralysis 
Patient M. V., aged two and a half years). This patient had had two previous 
tenotomies and manipulations without correction of the equinus position of the 


Os ealeis. 


(Fig. 1). If wire is used, an appropriate device must be applied to span 
the wire under tension (Fig. 2). A recent improvement in technique is 
the use of a thin, rustless steel nail which does not require the tension 
device and leaves a much smaller opening in the bone than the Steinmann 
nail. When the nail or wire is in place, it is grasped by the operator and 
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Fic. 9 


Roentgenogram of Patient M. V. after the Steinmann nail had been removed. The 
foot still encased in plaster shows complete correction of the deformity. 
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a patient four vears of age. 


Roentgenogram showing equinus deformity in 


Patient B. N. 


strong downward pressure is made upon the posterior portion of the os 
caleis, while at the same time upward pressure is made against the 


caleaneocuboid junction (Fig. 2). By this means the tendency to rocker 
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hia. 11 


Patient B. N. Roentgenogram showing position of the os calcis after correction. 
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sole is completely corrected and the equinus tilt of the os caleis completely 
overcome. In club-foot the inversion of the os calecis can be converted 
into eversion by an appropriate tilting of the nail or wire. To facilitate 
correction one of my associates, Dr. Telson, has devised a lever which ean 
be attached to the Kirschner wire. ‘This lever exerts upward pressure 
against the caleaneocuboid joint and at the same time depresses the 
posterior portion of the os caleis. Its one disadvantage is that it is almost 
too powerful and, unless great care is used, it may cause a fracture of the 
lower end of the tibia and fibula. When complete correction has been 
made, the foot is eneased in plaster-of-Paris which includes the nail or 
the wire (Fig. 3). If the wire is used, two small, metal clamps are applied 
one on each side, to prevent the wire from slipping. The plaster should 
be left in place for a minimum period of four weeks. When the deformity 
is severe, the original plaster may be left on for a period of six weeks. In 
no instance has the presence of the nail or of the wire resulted in a per- 
manent fistula. In young children the opening in the bone closes with 
great rapidity and invariably at the time of the removal of the second 
plaster, four weeks after the first, the bone opening has been found 
completely closed. 

Thus far fifteen cases have been treated by this method. The age of 
the patients has ranged from nine months to four years. In each instance 
the patient had been under treatment at the hands of a skilled ortho- 
paedic surgeon who had been unable to correct tae equinus deformity. 
Two of the cases were paralytic in origin; the others were congenital. In 
all complete correction of the deformity has been secured. 


SUMMARY 


A new method of overcoming severe equinus deformity in cases of 
congenital club-foot or of paralytic equinus is presented. This consists 
of driving a nail or wire through the posterior part of the os calcis, by 
means of which the os caleis can be firmly grasped. The nail is included 
in the plaster-of-Paris applied at the time of manipulation. A six weeks’ 
period of immobilization is usually sufficient to correct the most marked 


degree of equinus. 





THE EXTENT OF SKELETAL CHANGE 
AFTER AMPUTATION 


BY T. WINGATE TODD, F.R.C.S., AND C. G. BARBER, M.A., M.D., 
CLEVELAND, OHIO 
Anatomical Laboratory, Western Reserve University. 
INTRODUCTION 

In two previous reports '*? we have described the local features of 
healing bone stumps in amputated limbs. 

Disuse or impairment of function is accompanied by decrease in 
weight and density of the bones. In skeletons from the Hamann Mu- 
seum, obtained from persons who had suffered amputation of arm or leg, 
we find this decrease evident even in the uninjured bones of the mutilated 
limb. The rarefaction is much more extensive than that postulated by 
Leriche and Policard ® for the traumatized and periosteum-stripped area. 
Mayer and Wehner * hoped to substantiate this more extensive resorption 
by studies of bone growth in vitro. Leriche and Policard * imply it in 
their description of healing in fractured bones. 

In a quantitative determination of mineral resorption in the bones of 
mutilated limbs, one must beware of the variability in dimensions and 
weight of bones on the two sides of the same skeleton. This variability is 
expressed in Table I for which we are indebted to Ingalls *. 

Our measurements of dimensions are based also on those of Ingalls 

Tables II and III give site, number, and percentage of the amputa- 
tions at our disposal. Amputations of the upper extremity comprise 
twenty per cent. of the total. This is about the percentage found in 


any large hospital practice’. 


AMPUTATIONS OF THE LOWER EXTREMITY 
BONE WEIGHTS AND DIMENSIONS 

The Femur 

Our measurements do not indicate any reduction in dimension of the 
femur on the side of amputation below the knee, but there is an obvious 
reduction in femoral weight (Table IV) though it is inconstant. In only 
two of our skeletons was the femur heavier in the amputated limb. One 
of these (No. 864) was obtained about eleven days after amputation. 
The other (No. 1177) had a club foot on the sound limb. There is no 
relationship in age of patient to the decrease in femoral weight which, on 
the average in our fourteen examples, is thirteen per cent. of the weight of 
the femur on the sound side (Table IV). 

No. 238 and No. 1697 suffered amputation through both legs. In 
each the femur on the side of the shorter stump was the lighter bone. 


The Patella 


The patella in general follows the femur. Dimensions are not re- 
duced and weight, though diminished, falls erratically. Nevertheless the 
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TABLE | 


100 Mate Waite ADULT SKELETONS 


Mean Weight Range 
Grrams Grams 
Bone Right Left Right P 
Clavicle 27.0 15-41 
Scapula 44.4 10-115 
Claviele and scapula 104.7 105.0 5-156 54-168 
Patella : 16.1 §-29 
Tibia, fibula, patella 342.0 338.9 213-545 215-530 
Femur 158.9 160.7 266-695 281-642 
Innominate 223.7 Zot .t 115-352 117-382 


STATISTICAL DISTRIBUTION 


Coefficient of 


Standard Deviation Variation 
Per Cent 
Right Left Right Left 
Clavicle 5.3 19.6 
Seapula 13.0 16.6 
Clavicle, scapula 17.5 17.5 16.7 17.0 
Patella 3.8 24.0 
Tibia, fibula, patella 60.2 63.6 i .¢ IS_S 
Femut 76.4 74.7 16.6 1.2 
Innominate 15.8 15.9 20.5 20.2 


average diminution in weight is again thirteen per cent. of the weight of 
the bone on the sound limb. 

In No. 864 and No. 1177 the patella, like the femur, was heavier 
on the sound limb. In No. 262, obtained five or six days after amputa- 
tion, and in No. 1179, with no obvious reason, patellar weight was identical 
with that of the sound limb. 


The Innominate Bone 

Maceration of the innominate must be carried out with particular 
care, for faulty preparation would invalidate the results. No reduction 
in dimensions was found. Diminution in weight reaches an average of 
seven per cent. of the weight of the bone of the sound limb in our fourteen 
amputations below the knee. In the fourteen amputations through the 
thigh the diminution in weight averages eleven and five-tenths per cent. 
(Table IV). It is significant that, generally speaking, the further a bone 
is removed from the amputation site, the less is its functional involvement 
as shown by postoperative loss of weight. 
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TABLE II 
Site Number Percentage 
Thigh 14 35 
IS 15 


Leg 
Upper arm 


Forearm F 2 


From Table IV one may not assume indefinitely progressive loss of 
weight. It is conceivable that restoration of weight may later take 
place or that some resultant irritative condition, such as a neurofibroma, 
may influence the course of progress. In a later communication we 
shall show this latter hypothesis to be unjustified. 


ROENTGENOGRAPHIC CHANGES 


Whereas it is difficult to make an adequate study of changes in bone 
texture by roentgenograms of the living, this series of skeletons permits 
a satisfactory analysis. 

Within a few days after amputation rarefaction begins in all the 
bones of the mutilated extremity, and rapidly increases for a period of 
some fourteen days, after which the texture appears to stabilize itself 
The architectural pattern remains unchanged. 

The progressive course of rarefaction is well seen in the femoral neck 
and in the os innominatum around the acetabulum, in the ischium, and 
the anterior iliac spines. 

The following is a brief sketch of our findings. 

No. 262, a male white of forty years, five to six days after amputation 
below the right knee, shows no apparent rarefaction. 

No. 864, a male negro of forty-eight years, about eleven days after 
amputation below right knee, shows no change in bone weight (Table IV). 
There is a loss of finer trabeculae which surround and to some extent 
obscure the primary architectural pattern. This rarefaciton occurs in 
the areas of, or close to, attachment of muscles of the leg,— namely both 
trochanters, the neck, and the femoral head. 


TABLE II] 


Mu ttiepLe AMpuTATIONS INCLUDED IN TABLE I] 





Site Number 
Right thigh and left leg 1 
F Left thigh and right leg ] 
Both legs (below knee 2 
l 


Both upper arms 
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TABLE IV 
CHANGE IN WEIGHT EXPRESSED IN PERCENTAGE OF THE SOUND SID! 


signifies weight less than on sound side;+ signifies greater weight 


Skeleton Site of Time Since Femoral Patellar Innominate 
No Amputation Operation Difference Difference Difference 
262 Right leg 5 or 6 days 7.0 0.0 5.0 
S64 Right leg 11 days + 2.0 + O45 2.0 
319 Left thigh 13 days 0.5 
1585 Right thigh 17 days 12.5 
952 Right thigh Not many weeks 20.0 
1227 Left thigh Recent LS 
1170 Right leg Long standing 16.0 0.0 + 3.0 
1800 Right leg 290 23.0 0.2 
142 Right leg sb as 14.0 37.0 3.8 
318 Right leg ie . 18.0 12.0 5.3 
1132 Right leg a i 26.0 4.0 8.5 
1177 Right leg 0.6 + 22.0 14.0 

Club foot, left 
1299 Left leg " ws - 5.0 15.0 19.0 
266 Left leg si: “ 32.0 16.0 12.0 
1995 Left leg ss " 15.0 12.0 3.3 
1686 Right thigh 9.0 
1217 Right thigh 16.6 
310 Stokes-Gritti 290) 
1384 Right thigh 32 0 
1550 Left thigh ee +22.0) 
1519 Left thigh wR 
1332 Left thigh 16.0 
1991 Left thigh 14.8 


Multiple Amputations 


Right thigh 5 

1472 J » Long standing 1.8 
Left knee 

1697 Both legs 0 15.0 >.0 

238 Both legs a rs 6.6 9.0 7.5 
: Right leg 

1291 Bs i 15.0 


Left thigh 


Left leg 
1471 ‘ is 7 24.0 
Right foot 


~ 


10.0 12.0 
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ia. 1-A 


Roentgenograms: ampu- 
tation through right femur. 
W. R. U. 952. Male, white, 
aged forty years. Amputa- 
tion through middle of shaft 
several weeks previously. 
Note quiescent uniform 
rarefaction in femur in con- 
trast to active patchiness in 
the innominate bone. 


No. 319, a male 
white of fifty years, 
about thirteen days 
after amputation 
through the middle of 
the left thigh shows 
Clarification of archi- 
tecture in upper end of 
femur vividly recalling 
the detail character- 
istic of osteo-arthritis. 





There is also decreased 
density in the innominate bone between ischial spine and acetabulum 
and also, to a less extent, in both anterior iliac spines but nowhere else. 
In No. 1585, a male negro of thirty-one years, about seventeen days 
after amputation through the middle of the right thigh, clarification 
extends beyond the areas just mentioned. It is now present also in 
femoral shaft and around acetabulum. 
No. 952, a male white of forty years, several weeks after amputation 
through the right thigh, shows rarefaction (Figs. 1-A and 1-B) far more uni- 
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Fic. 2-A 
Amputation through left humerus. W. R. U. 666. Male, negro, aged forty- 


four to forty-nine years. Photograph. Amputation at junction of middle and 
upper thirds of shaft. Marked gracility of humeral shaft remnant with atrophy 
extending to upper extremity of humerus, to scapula, and to clavicle. 

form in the femur but still patchy in the innominate as it is in No. 1585. 

No. 1519, a male white of seventy years, long after amputation 
through the left thigh, shows the general osteoporotic condition char- 
acteristic of senility, but there is, nevertheless, a distinct rarefaction on 
the mutilated side. 

No. 1227, a male white of thirty-seven years, long after amputation 
through the middle of the left thigh, shows a texture in both upper femur 
and innominate bone approaching more nearly that of the sound side 
than in any of the foregoing except No. 262 and No. 864. Reconstitution 
has, therefore, taken place in this younger man, whereas it did not in the 
senile example, No. 1519. 

No. 1332, a male white of about forty years, long after amputation 
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Fig. 2-B 


Roentgenogram shows atrophic changes in humeral stump, scapula, and clavi- 
cle. Left clavicle and scapula are smaller and thinner than the right and the 
muscular ridges are much less pronounced. 


through the lower left thigh, resembles No. 952 in the uniformity of rare- 
faction. Reconstitution is still imperfect. 

In summary of the foregoing we may conclude that rarefaction, at 
first patchy but later more uniform, commences about ten days after 
operation and continues rapidly to about three weeks after operation, with 
eventual partial restitution of texture which may be hampered by the 


general osteoporosis characteristic of advancing age. 


GROWTH OF THE MUTILATED FEMUR 


In contrast to the course of growth in the humeral stump it is essen- 
tial to present, from our files, the record of S. 5. 2082, a lad of eighteen 











60 T. W. TODD AND C. G. BARBER 





Fig. 3-A 


Amputation through right humerus. W. R. U. 730. Male, white, aged 
fifty-one years. Photograph. Amputation through surgical neck. Very 
pronounced atrophy with collapse of specific bony outlines and disorganiza- 
tion of joint surfaces in humeral remnant, scapula, and clavicle. 


years who suffered amputation through the upper right thigh at four years. 
Our roentgenograms of femora and pelvis in this boy, made in such a 
manner that the roentgenograms of the two sides could be superposed for 
comparison, show that, even at the end of adolescent growth, femoral 
head and neck are undiminished in dimension. There is, however, as one 
would expect, marked reduction in dimensions of both trochanters on the 
mutilated femur. 

It appears, from this and similar cases in our experience, that the 
only growth defect suffered in a bone of the lower extremity, mutilated by 
amputation in childhood, is produced by the rarefaction and possibly 
the shrinkage of the bone scaffoldings for muscular attachment. 


setenv 





SKELETAL CHANGE AFTER AMPUTATION 61 





Fic. 3-B 


Roentgenogram. Pronounced atrophy of clavicle and seapula. Humeral 
stump reduced to a mere shell of bone. 


AMPUTATIONS OF THE UPPER EXTREMITY 
A. Forearm 

In our collection are two amputations through the forearm. 

No. 1019, a male white of fifty-eight years, about fifteen days after 
amputation through the distal third of right forearm, shows character- 
istic patchy rarefaction throughout radial and ulnar stumps, humerus, 
scapula, and clavicle. 

No. 593, a male white of forty years, long after amputation through 
upper third of left forearm, shows a uniform rarefaction in radial and 
ulnar stumps. It is also evident at both ends of humerus, but not in 
humeral shaft, in scapula, or in clavicle. In these bones the texture has 
evidently been partially restored although the example differs from No 
1019 in showing some reduction in weight of the humerus, scapula, and 
clavicle (Table V). 


B. Upper Armand Shoulder Joint 


The effect of amputation above the elbow stands in sharp contrast 
with that seen after amputation through the lower limb or forearm, for 
we find ultimate reduction in dimensions of humeral stump, scapula, 
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and c¢lavicle. Our six examples comprise one amputation through the 
shoulder joint and five through the humerus. 

No. 468, a male white of fifty-one years, long after amputation through 
the left shoulder joint, shows disorganization of glenoid surface and a 
healed fracture of scapular blade. The scapula measures 175 millimeters 
in vertical length against the 182 millimeters of the right bone, and the 
left clavicle is singularly slender. There is relatively slight reduction in 
scapular weight (Table V). 

No. 666, a male negro of about forty-five years, long after amputa- 
tion through upper left humerus, shows marked reduction in humeral 
girth and atrophy of head and tuberosities (Figs. 2-A and 2-B). There 
is the characteristic rarefaction of humerus and this has spread to scapula 
and clavicle. In length the left scapula measures 155 millimeters against 
the 161 millimeters of the right bone; and the left clavicle, in length 170 
millimeters, is six millimeters shorter than the right. 

No. 730, a male white of fifty-one years, is the most pronounced 
example (Figs. 3-A and 3-B). Amputation occurred through surgical neck 
of the right humerus. Rarefaction has reduced the humeral stump to a 
mere shell. The vertical length of right scapula is 148 millimeters, whereas 
that of the left is 164 millimeters. Right clavicle measures 200 millimeters 
in length against 260 millimeters of the left bone. Table V shows the 
reduction in weight of scapula and clavicle to be about fifty per cent. of 
the weights of the sound bones. 

No. 1531, a male white of fifty-four years, some months after amputa- 
tion through the middle of the right humerus, shows neither rarefaction 
nor reduction in dimensions of the bones of the mutilated limb. 

No. 1456, a male white of about fifty years, shows amputation through 
the middle of right humerus and lower third of left. There is character- 


TABLE V 


Loss IN WEIGHT EXPRESSED IN PERCENTAGE OF THE SOUND SIDI 


Skeleton Time Since Seapular Clavicular 
No. Operation Loss Loss 
Upperarm 
1531 Some months 15 f 
168 Less than 3 years? 14 Right clavicle 
missing 
666 Less than 3 years? 13 $2 
730 More than 3 years? 52 14 
Forearm 
1019-15 days +10 (heavier! 2 
593 Long standing 5 10 


Loss IN WeiGHT EXPRESSED IN PERCENTAGE OF THE LONGER STUMP 


Both upper arms 
1456 Long standing 26 35 
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istic rarefaction on both sides and some deformation of the right humeral 
head, but no difference between the two sides in scapular and clavicular 


dimensions. 


GROWTH OF THE MUTILATED HUMERUS 

Checking these examples against skeletons from cases of old infantile 
and spastic palsy we find them differing from the palsied in the irregular 
collapse, reduction in size and even disappearance of specific features, 
and, as will be obvious from our clinical cases, premature epiphyseal union 
in the mutilated arms of adolescents. 

J. Sm., a negro boy, suffered amputation just above the right elbow 
when he was fourteen years old. Four and a half years later the humeral 
shaft was actually reduced in girth, while scapular length measured 
152 millimeters against 162 millimeters on the sound side. Typical rare- 
faction of the right humerus is evident on the roentgenogram and prema- 
ture union of the humeral and scapular epiphyses has occurred by com- 
parison with the left side. 

Kk. Se., a white boy, suffered amputation through the lower third of 
the left humerus at twelve years. Three years later marked gracility of 
humeral shaft, deformity of humeral head and gracility of clavicle were 
allevident. Five years after the amputation there was precocious union 
of humeral and scapular epiphyses. 

J. Sa., a white boy, suffered amputation through upper third of left 
humerus at fifteen years. No gracility in humeral shaft remnant nor 
deformity of humeral head had developed six weeks after operation. 

The postamputation changes in these adolescents confirm the con- 
clusion derived from the study of the skeletons of adults,—namely, that 
amputation above the elbow results in a disturbance of growth and of 
skeletal characteristics fundamentally different from those seen after 
amputation through lower extremity or forearm. The conical stump is 
not produced by growth of the humeral fragment, but by actual shrinkage 
which involves bone as well as soft tissues and moreover spreads to scapula 
and clavicle of the mutilated limb. 

CONCLUSIONS 

1. After amputations of both upper and lower extremities, the out- 
standing feature is a generalized osteoporosis in the bones of the mutilated 
limb, at first patchy but rapidly becoming uniform. It occurs especially 
near articular ends and muscular attachments and it involves the second- 
ary trabeculae of the cancellous tissue but not the primary architectural 
features. After lower limb and forearm amputations, rarefaction is 
obvious in ten days and ceases to progress after three weeks from the 


date of amputation. 
2. After amputations above the elbow, the osteoporosis continues to 


progress beyond the three-week limit but without destroying the architec- 
tural pattern at first. Within a few years there is actual reduction in 
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dimensions of humeral stump, scapula, and clavicle, not explicable on 
the basis of failure of growth, though precocious union of epiphyses occurs 
after amputation during or before adolescence. 

3. These postamputation phenomena of the upper arm differ from 
the subsequent changes in infantile and spastic palsy in their erratic 
distribution and the ultimate disorganization of architecture. 
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GEOMETRICAL ANALYSIS OF SCOLIOTIC SPINES 


BY CHARLES J. SUTRO, M.D., AND MAURICE M. POMERANZ, M.D., 
NEW YORK, N. Y. 


Hospital for Joint Diseases, New York 


Accurate determination of the curve of scoliotic spines by the Fergu- 
son! method does not denote the relative compensation or decompensation 
of the chest to the vertical axis of the body. Although the spine may 
show many irregular curves, the chest may be either compensated or de- 
compensated. The correction of the curve does not always bring about a 
compensated appearance of the chest. Since the treatment of scoliotic 
curves is designed to produce a compensated appearance, our measure- 
ments should indicate the amount of compensation or decompensation of 
the chest to the true vertical axis. The latter may be denoted by a plumb 
line (incorporated in the Bucky frame) or a line parallel to the vertical 
border of the roentgen plate. We have found that the plumb line was al- 
ways parallel to the vertical border of the x-ray plate. 

The normal chest (Fig. 1) may be considered as a trapezoid with D 
and C, the most lateral points on the right and left ninth ribs, and A and 
B, points similarly lo- 


cated on the right and | BR 

> ws) i : Gs ) 

left seeond ribs. P oe NN 
Lines connecting eal a 


these four points, AB, ACSA - os 
BC, CD, and DA / e , ve i . 
form a trapezoid. Wa ~ / (| \ 
The bases AB and 

CD are divided into { |] 

equal halves (Fig. 1) \ 

by the vertical axis ' > 

XZ, which corre- 

sponds to a plumb \ 

line through the mid- b 
dle of the sacrum. \ 
A line drawn from the 
outermost point on. (77 
the second right rib, / cA 
A, to a similar point - ro 

on the right ninth rib, 
D, when intersected 
by a line parallel to the normal spine (that is, parallel to the plumb line), 
drawn at point A, forms the right axillary angle (angle R/). The right 
axillary angle (R/) equals the left axillary angle (//), in the normal. 
Similarly, a line drawn from the outermost point on the second rib (A) to 
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the outermost point on the opposite ninth rib (C) will form the left diag- 
onal angle (2), when intersected by a line parallel to the plumb line, 
equals the left diagonal 


2 
i } 


drawn at point B. The right diagonal angle, P?, 
angle L.2, in normal cases. 

Roentgenograms of many scoliotic spines, when measured by this 
method, show irregular geometrical figures with unequal axillary and 
diagonal angles. It is important to note that the normal variation in the 
anatomical size and shape of ribs does not allow of exact comparisons of 
different cases, the results being for each individual case. 

The technique must be standardized. We used a Bucky diaphragm, 
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fixed tube stand, and a target-plate distance of twenty-eight inches in our 
cases. The patients were examined roentgenographically in the standing 
position. In cases with a marked tilt of the pelvis, correction should be 
attempted. Considering the trapezoid as the geometrical outline in a 
normal chest, any deviation from that shape usually signifies changes in 
the spinal curvature. 

Kleinberg? has confirmed the observation in cadavera that pressure on 
the chest produces abnormal curves in the spinal column. Thus, an ab- 
normal spine when corrected should tend to produce a trapezoid figure. 
The degree of improvement can be determined by the angles aforemen- 
tioned. When the right diagonal and right axillary angles equal the left 
diagonal and the left axillary angles respectively, and when the base lines 
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of the trapezoid are equally bisected by the vertical axis line, then correc- 
tion may be said to be perfect. It is important to note that all angles 
need not be measured, for the measurement of angles R/ and L/, or R2 and 
L2, is sufficient for comparison, or the measurements of the intersected 
base lines, AY, VB (lig. 1), may similarly show progressive alteration of 
the contour of the chest. 

Case T. P., No. 40023 from Dr. Kleinberg’s Service, is presented. 
Correction was attained by the application of a plaster-of-Paris jacket, 
followed at a later date by a unilateral spine fusion. The roentgenograms 
prior to the operation (Fig. 2) show a right axillary angle, DAF (called 
R1), of fifteen degrees, and a left axillary angle, CBF (called L/), of four 
degrees. The right diagonal angle, DOE (R2), measures fifty-eight de- 
grees, and the left diagonal angle, FPC’ (L2), thirty-two degrees. After 
operative intervention (Fig. 3) the right axillary angle (#/) measures five 
degrees; the left (/), two degrees. Both diagonal angles (?2 and L2) are 
forty-five degrees. The angle called L2 equals angle APB. These 
figures show clearly that the correction has been almost perfect, for the 
lines drawn on the roentgenogram show a trapezoid almost normal in 
configuration. 

The base lines AB and DC show the following measurements when 
intersected by XZ, the vertical axis (Figs. 2 and 3): 


Prior to correction After correction 


Line 

AX. 4l4 inches 4% inches 
XB 4% inches 4% inches 
DY . 6%inches’ 6% inches 
YC 4% inches 514 inches 


The upper base line (Fig. 3) in the trapezoid of the corrected spine is 
bisected equally, while the lower one shows slight inequality as compared 
to the trapezoid of the uncorrected spine. 


SUMMARY 


A method is proposed, whereby the amount of compensation or de- 
compensation of a scoliotic spine can be accurately measured by compar- 
ing the geometrical figures formed by lines drawn from the second to the 
ninth ribs on both sides. The normal outline of the chest is designated as 
a trapezoid and abnormal chests in scoliotics show geometrical variations 
from that outline. The correction of a scoliotic curve should tend to pro- 
duce a geometrical outline of the chest, approximately of trapezoid type. 


We thank Dr. S. Kleinberg and Dr. 8. A. Jacobson for helpful suggestions and Dr. 
I. B. Horwitz for the drawings. 
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TREATMENT OF RHEUMATOID ARTHRITIS WITH 
HYPERTHERMIA PRODUCED BY A HIGH-FREQUENCY 
CURRENT 


BY EDITH E. NICHOLLS, M.D., K. G. HANSSON, M.D., AND 
WENDELL J. STAINSBY, M.D., NEW YORK, N. Y. 


From the New York Hospital and the Department of Medicine of Cornell University Medical 
College, New York 


Several investigators have published data concerning the value of 
hyperthermia produced by a high-frequency current in patients with 
paresis, and, recently, Bishop, Horton and Warren! and Kohn and Warren ? 
have reported beneficial results from this procedure in cases of rheumatoid 
arthritis. It was the impression of these experimenters that, in the ad- 
ministration of this treatment, pain and swelling of the joints were less- 
ened, and greater motility of the limbs was obtained. During the past 
nine months we have employed this method of therapy thirty-seven times 
on twelve selected patients with rheumatoid arthritis, and in the present 
paper we report the results of our study. 

Considerable care was taken to apply the treatment only to patients 
whose physical status was good except for the arthritic condition, and 
whose joint disease was not sufficiently advanced to preclude hope of 
recovery. Nine of the twelve patients were ambulatory and presented 
the typical picture of rheumatoid arthritis, including fusiform swelling of 
the fingers. In these patients ankylosis and deformities other than 
Such changes in the joint structure as may 


swelling were entirely absent. 
In two other 


be detected by x-rays were either slight or non-existent. 
patients studied, the disease was somewhat more advanced; they were 
partially confined to bed and showed evidence, by x-ray, of moderate 
changes in one joint or more. The remaining case of the series was one of 
rheumatoid arthritis primarily involving the spinal column. 

A brief record of the patients studied is presented in Table I. The 
average age in this group was thirty-nine and six-tenths years, the young- 
est being twenty, the oldest, fifty-six. The duration of the disease prior 
to treatment varied from one to ten years, with an average of three and 
nine-tenths years. 

METHODS 


A pparatus 
A high-frequency generator was used,—one especially constructed to 
withstand long continued operation under a heavy load, and capable of 


delivering 3500 to 5000 milliamperes for at least one hour and a half. A 


large, perforated, tinfoil electrode covered the back of the patient while 
similar ones were placed over the chest and abdomen. 
69 
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Preparation of Patient 

On the day of the treatment, the patient was given a light breakfast 
and was encouraged to take as much fluid as possible. The bowels and 
bladder were emptied. A hypodermic injection of 0.015 grams of mor- 
phine was given immediately prior to applying the current. The lips were 
covered with vaselin to prevent herpes. 


Treatment 
For convenience, each treatment usually began at ten o’clock in the 
morning, so that the whole procedure would be completed by late after- 
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Fia. 1 


Mouth temperature and pulse record of a patient during one of the treatments. 


noon. The patient was placed on an ordinary hospital bed with rubber 
sheets covering the mattress. A bridge of incandescent lamps, called a 
‘“‘baker’’, was placed over the subject. Rubber sheets covered the bridge 
and the bed. Several heavy blankets were placed over the ‘‘baker’’ and 
around the neck of the patient, in order to prevent escape of heat. By 
this means, the individual was not encumbered by any weight on the body 
and was able to change position at will throughout the treatment 

The high-frequency current and the ‘‘baker’’ at low heat were turned 
on simultaneously. The maximum current, 3000 to 5000 milliamperes, 
was reached in about five minutes, and maintained until the desired tem- 
perature was obtained. The current was usually turned off when the 
patient’s temperature by mouth reached between 40 and 40.5 degrees, 
centigrade, which took place in about one hour or one hour and a half. 
This degree of temperature was considered the highest that could be 
given with safety, as the fever curve tended to become slightly further 
elevated for a short period of time after the current had been turned off. 
In a few instances, the treatment had to be carried out at a slightly lower 
temperature because of the extreme restlessness of the patient. During 
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the period of high fever, an electric blower maintained a circulation of 
warm air around the patient which considerably lessened the discomfort. 

As soon as the desired temperature was reached, the high-frequency 
machine was disconnected and the electrodes were removed. By means 
of the ‘“‘baker’’, the temperature of the patient was maintained at a high 
level for several hours, after which it was gradually permitted to return to 
normal. An elevated temperature was usually sustained for a period of 
about five hours. When it became normal, the blankets and ‘‘baker”’ 
were removed, and the patient, returning to the ward, was given the 
ordinary nursing care required for the safety and comfort of any fever 
patient. 

Both a doctor and a nurse were in constant attendance throughout 
the treatment. By means of a potentiometer, the rectal temperature was 
registered continuously on a chart. Mouth temperature, pulse, and 
respiration were recorded by the nurse at fifteen-minute intervals. Face 
and forehead were sponged constantly with cold water, and the patient 
was allowed to drink small quantities of warm water. Occasionally, 0.03 
grams of phenobarbital was given during the treatment, to control the 
restlessness. 

In Figure 1 is shown the temperature and pulse record of a patient 
during a hyperthermia treatment. Corresponding records of the other 
patients are quite similar. In each case, the curve of the pulse rate closely 
paralleled that of the temperature. 

The maximum temperature by mouth in any of the treatments was 
41.4 degrees centigrade, the lowest was 39 degrees, with an average for the 
thirty-seven treatments of 40.2 degrees, centigrade. 


RESULTS OF TREATMENT 

Altogether thirty-seven hyperthermia treatments were given to 
twelve patients, and the number per patient varied from one to five, as 
indicated in Table I. Intervals of one week were usually permitted be- 


tween treatments. 


Observations During Treatment 

In spite of a generous use of sedatives, all of the patients suffered con- 
siderable discomfort from the high fever induced, and it was often difficult 
to persuade them to repeat the experience. During six of the treatments 
the patient became irrational at the height of the fever. 

While the current was being applied, the skin became flushed and the 
body was covered with a profuse perspiration; greater mobility of the 
joints and freedom from pain were reported by all patients. 


Observations After Treatment 

With the first four treatments, the patients developed herpes around 
the mouth and nose. Prior to succeeding treatments vaselin was smeared 
generously over the lower part of the face, and the incidence of herpes was 
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greatly diminished. One patient developed herpes of the retina which, 
however, gradually but completely disappeared. In two _ instances, 
nausea and vomiting set in immediately following the treatment. This 
continued for twenty-four hours in one case, but lasted a few hours only 
in the other. In a number of instances, a mild, first-degree skin burn was 
noted, at the site of contact of the electrodes with the body. This usually 
cleared up in about twenty-four to forty-eight hours. In two instances 
more severe burns occurred, with ulceration and sloughing of tissue. In 
one case the breasts were involved; in the other, the abdomen. These 
burns required approximately three weeks to heal completely. There 
were no deaths, no complications other than those reported, and no ap- 
parent permanent injuries. 

Of considerable interest, of course, is the effect on the arthritic proc- 
ess. In almost every instance, the stiffness and pain, as well as the 
swelling, were definitely lessened as a result of the treatment, but these 
changes were never of a permanent or prolonged nature. Usually in 
forty-eight hours, but occasionally not until after two weeks, the joints 
returned to a condition approximating that before the administration of 
hyperthermia. The temporary decrease in swelling, resulting in greater 
freedom of motion of the joints, is probably due to dehydration of the 
body, which occurs with this form of therapy. 

Also of interest is the patient’s impression concerning the treatment. 
Because of the dramatic nature of the procedure, it was thought that the 
psychological effect would be marked, but in this, too, we were disap- 
pointed. The follow-up of the patients after discharge from the hospital 
indicated that only three of them felt that they had derived any lasting 
benefit from the treatment. In each of the instances where improvement 
was reported, examination of the joint swelling and mobility failed to con- 
firm the patient’s impression. 

Ten of the twelve patients were studied by the erythrocytic sedimenta- 
tion test. The rate of sedimentation of the red blood cells appears to bear 
a definite relationship to the severity of the arthritic process, although the 
test is not specific for rheumatoid arthritis®. Patients with severe arthritis 
have a higher sedimentation rate than those with mild arthritis, while 
those showing improvement, give progressively decreasing sedimenta- 
tion rates. The sedimentation test used in this study was that recom- 
mended by Rourke and Ernstene®, and the figure indicating the sedimen- 
tation rate is known as the corrected sedimentation index. The test was 
made immediately before hyperthermic treatments were begun and was 
repeated at intervals throughout the observation periods. The average 
corrected sedimentation index of the ten patients before treatment was 
0.9, while at the end of the observation period it was 0.92. The average 
length of time between the final treatment and the follow-up sedimenta- 
tion test was thirty-seven days. This laboratory test confirms the clinical 
impression that little or no lasting improvement resulted from the hyper- 
thermic treatments. 
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SUMMARY AND DISCUSSION 


Twelve patients with rheumatoid arthritis were treated with hyper- 
The number of treat- 


thermia produced by a high-frequency current. 
Although considerable 


ments for each patient varied from one to five. 
care was exercised to lessen the discomfort arising from the treatment, 
each patient considered the experience a trying ordeal. No serious 
complications resulted from the treatment. While, in most instances, 
temporary relief of symptoms was noted, there was no evidence that any 
lasting benefit was derived from this form of therapy. The results were 
so discouraging that we felt we were not justified in continuing this form 


of treatment in rheumatoid arthritis. 


CONCLUSIONS 
No lasting improvement was demonstrated in our series of cases of 
rheumatoid arthritis treated by hyperthermia produced by a high-fre- 
quency current. 
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A NEW TREATMENT OF INTRACAPSULAR FRACTURES OF 
THE NECK OF THE FEMUR AND LEGG-CALVE-PERTHES 
DISEASE. TECHNIQUE 


BY E. J. BOZSAN, M.D., F.A.C.5., NEW YORK, N. Y. 


Division of Skeletal Surgery, Morrisania City Hospital, New York 


In a preliminary report ' the author has recommended the drilling of 
longitudinal channels as a curative measure for intracapsular fractures of 
the neck of the femur and various manifestations of the pathological 
process generally known as Legg-Calvé-Perthes disease. Because of the 
favorable results obtained in a larger series of cases (to be presented in the 
near future, after thorough follow-up) the technique of the procedure is 
here presented, as it has been developed during the last three years, in 
thirty cases of fracture of the neck of the femur and in ten cases of various 
forms of Legg-Calvé-Perthes disease, including in the latter cases of 
slipping of the upper femoral epiphysis. 

In cases where separation has occurred in the epiphyseal plate in 
children and young adolescents, and in cases of intracapsular fracture of 
the femoral neck in adults, an accurate reduction of the separated parts 
should precede the drilling. This may be done as a separate manoeuver 
in closed reduction, or, combined with the drilling, done at the same time 
and through the same operative approach. 


CLOSED REDUCTION OF FRACTURES OF THE NECK OF THE FEMUR WITH 
SUBSEQUENT DRILLING 

It is difficult to improve upon the Whitman? method of reduction 
and retention and more difficult to find the reason why this improvement 
should be sought in the great majority of cases, for all or most of the 
working principle of that method cannot and perhaps ought not to be 
altered. With this in mind the author presents no particular claim to 
originality for the manipulations by which he seeks to comply with the 
requirements of the Whitman principle. They are submitted only as a 
simple and convenient way in which to attain the same results as may be 
obtained by the original method or many of its numerous modifications 
(Ruth*, Murray’, Leadbetter °). 

In devising these manipulations the author was guided by the knowl- 
edge that, in cases of complete fracture without impaction, the distal 
fragment points ventralward and stands almost vertical in the recumbent 
patient. This was definitely established,—first, by findings at open 
reduction; second, by sounding with the injecting needle while adminis- 
tering a local anaesthetic to patients with hip fractures; third, by lateral 
roentgenograms of the femoral head and neck, the technique for which 
has been perfected recently both here®’ and abroad’*. The recogni- 
tion of this fact suggested that the reduction might be more promptly 
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effected if the neck were pulled away in the lateral direction from the 
head and acetabulum. When the fragments are separated in this man- 
ner, the neck fragment will not impinge anteriorly on the head during the 
manoeuver of internal rotation of the limb, but may freely move down to 
meet the fracture surface of the central fragment. 

The reduction, as illustrated by Figures 1, 2, 3, and 4, is accomplished 
as follows: 

1. The patient is placed on the fracture table with both limbs 


straigh.. 





Fic. 1 
Lateral traction on the femur and countertraction on the pelvis, with both 
extremities straight. 





Fic. 2 


Inversion of the whole limb while lateral traction at the hip is at its maximum. 


2. Both feet are bandaged to the traction apparatus in whatever 
position they assumed spontaneously. 

3. A large swathe is passed around the crest of the ilium of the 
affected limb, and a small swathe around the affected thigh high 
in the inguinal fold. 

4. Without altering the straight position of the affected limb, 
vigorous lateral traction is exercised by the small swathe, coun- 
tertraction by the large swathe (Fig. 1). 
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5. At the peak of the lateral traction the whole affected limb 
rotated maximally and internally (Fig. 2). 


dott 





Fig. 3 


combined with lateral traction. 
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Fig 4 
| Reduction accomplished with both legs in abduction, the affected limb maximally 


inverted. The retrotrochanteric hollow is well reestablished. 


Longitudinal traction, abduction, and slight hyperextension of the affected limb, 
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6. While the lateral traction is continued, the affected limb is 
abducted, slightly hyperextended, and longitudinal traction is 
applied (Fig. 3). 

A rotating upward lift with the small swathe may well assist the 
manoeuver of internal rotation which should not meet with any resistance; 
if resistance is encountered, lateral traction must be increased. When 
internal rotation is completed, the limb should not snap back into its 
former position. 

The measure of abduction is best determined by roentgenograms. 
If these are not available, considerable to maximum abduction is advised. 
There need be but little longitudinal traction, serving to prevent upward 
slipping of the neck during abduction rather than to pull the neck down. 














Incision of the fascia lata, exposure of the vastus lateralis and lowest promontory 
of the greater trochanter. 


In the absence of roentgenographic control, the accuracy of the 

reduction may be fairly judged by the appearance of the affected hip: 

1. The retrotrochanteric hollow, formerly filled out to bulging 
convexity, has now reappeared. 

2. The greater trochanter stands out prominently, well forward, 
and but little below the anterior superior spine. 

3. A high degree of symmetry is present if the unaffected limb is 
brought into identical position with the affected limb, internal 
rotation included (Fig. 4). 

These external landmarks, quite apparent to the eye accustomed to 

the picture, need not, however, be relied upon. During subsequent 
exposure of the region and drilling of the femoral neck and head, as 
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described in the following pages, the palpating finger obtains objective 
evidence of the correctness of the reduction. 


ONE-STAGE OPEN REDUCTION WITH SUBSEQUENT DRILLING 

The patient is placed in a somewhat different position on the fracture 
table,—namely, the affected extremity is brought into a slight degree of 
abduction at the outset. This is necessary because, in the straight 
position of the extremity, the tendon of the gluteus maximus is at times 
so tightly stretched across the greater trochanter that it is difficult for the 
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Fic. 6 


Palpation of the posterior aspect of the neck and hip joint. 


palpating finger to slip between the two. This situation is often indicated 
on the roentgenograms by a straight band of shadow bisecting the greater 
trochanter longitudinally. 

Without any preliminary reduction, an incision is made over the 
affected trochanter, as indicated in Figure 5, through the skin and fascia 
lata, exposing the vastus lateralis and the lowest promontory of the 
greater trochanter. The skin incision should be placed well toward the 
rear, allowing room for instruments to be applied later at various angles 
to the horizontal. The incision in the fascia should avoid the muscle 
body of the tensor fasciae femoris. 

Upon the smooth surface of the shiny aponeurosis of the vastus 
lateralis, one or two fingers are slipped around the posterior circumference 
of the femur and palpate without essential obstacle the whole posterior 
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Fic. 7 
The retractor is inserted into the mass of the greater trochanter at the inter- 
trochanteric line, thereby exerting direct traction on the neck. 


aspect of the hip joint (Fig. 6). At times the fingers are caught in the 
blind sack of the trochanteric bursa, but in general it is difficult to miss 
the proper connective-tissue spaces that afford easy access to the side of 
the pelvis, the acetabulum, and tuber ischii. 

















Fig. 8 


Both the sharp retractor and the pointed lever are shown in position, the latter 
thrust through the capsule and lifting the head. 
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Fic. 9 


Drill penetrating at different angles. 


The palpatory findings of an unreduced neck fracture are fairly 
typical: 

1. The greater trochanter is rotated outward and its free lateral 

surface looks downward into the hollow of the gluteus maximus 

2. The whole of its mass and the intertrochanteric line is close to 
the pelvis and acetabulum. 

3. The lesser trochanter, the most important structure to locate as 
it indicates the degree of external rotation, is found lying ante- 
riorly and medially, so that the palpating finger has to encircle 
with almost its whole length the shaft of the femur before reach- 
ing it. It may be easily located by following the intertro- 
chanteric line, and may be identified by its smooth round 
prominence. 

4. At times a tear is present in the capsule, and through this the 

smooth surface of the neck is palpable. 

5. On the anterior surface of the hip joint, palpation reveals at 
times a striking angulation between the rim of the acetabulum 
and the neck, the latter being almost in a vertical position. 

The reduction, which rightfully should be called semi-open reduction 
as the fracture site itself is not exposed, is effected by a sharp retractor or 
single hook. This is inserted into the mass of the greater trochanter at 
the intertrochanteric line and the neck is then pulled away from the 
acetabulum by straight lateral pull (Fig. 7). When this lateral pull 
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reaches its maximum, an assistant rotates the whole limb into maximum 

inversion. From this point on, the reduction is completed in the same 

manner as that employed in the closed method. 

The reduction completed, the changes in palpatory findings will be 
unmistakable and also fairly typical: 

1. The lesser trochanter has moved downward and outward, point- 

ing almost directly downward, and is now within easy reach. 

2. The greater trochanter is lifted out of the hollow of the gluteus 
maximus. Its free lateral surface is now fairly vertical and its tip 
is near the upper circumference of the acetabulum. 

3. The intertrochanteric crest extends far out and away from the 
side of the pelvis, and the neck, now horizontal, is palpable 
through the capsule, pointing toward the center of the acetabulum. 
4. The quadratus femoris, like a string across a bow, is stretched 

taut at the lower contour of the neck. 

5. On the anterior surface, whatever angulation may have beep 

present has disappeared. 

It is clear that all our manoeuvering at reduction does not influence 
directly the position of the head, and an element of chance must remain, 
due mostly to the sagging down of the head which often mars the com- 
pleteness of the reduction. To overcome this, an instrument has been 
constructed (Fig. 11) which is introduced under the neck (Fig. 8), and its 
point, penetrating the joint capsule, lifts the head upward while the neck 
is pulled away. The neck, when released, is expected to arrest the head 
in this more favorable position. There has been a noticeable improve- 
ment in the position of the fragments when this instrument has been 

used. It should, how- 
| ever, be used with 





| care, and only in case 
| of need. 
The reduction is 
followed by drilling 
| (Fig. 9). So far, the 
author has used a 
hand-driven appa- 
ratus, affording good 
palpation when pene- 
trating from one frag- 
ment into the other, 
and transmitting a 
fairly well differen- 
tiated sensation of the 
quality of bone pene- 
trated. The drill it- 
self is seven sixty- 
fourths of an inch wide 














Fig. 10 


Diagram showing distribution of drill channels in the 
case of a fractured neck of the femur. 
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and five and seven-eighths inches long, with two grooves and a spicule at 
its tip. This spicule engages well, even into the cortical bone, and pre- 
vents slipping. 

Just below the lowest palpable promontory of the greater trochanter, 
about where the cortical structure of the shaft begins, a small incision is 
made in the vastus lateralis to admit the drill. The drill may be thrust 
through the muscle, but then care must be taken not to allow the drill to 
wind soft tissue, especially the aponeurosis, around itself. 

The direction and depth of the drill channels, diagrammatically 
shown in Figure 10, are estimated by palpation. Since the first few cases, 
protractors have not been used to calculate the angle. It is fairly difficult 
to go astray. Two rules, however, should be observed,—one should not 
go below the level of the lesser trochanter or above the middle of the 
greater trochanter. In the cases treated thus far, the number of drill 
holes varied between five and nine. 

It was observed that, if the drill was withdrawn without being un- 
wound, the grooves of the drill contained various amounts of bone chips. 
An attempt was made to deposit these chips between the fracture surfaces 
by withdrawing the drill to the estimated distance and then unwinding it. 

After operation is completed, a plaster-of-Paris spica is applied. 
The spica is left in position for twelve weeks in cases of hip fracture in 
adults and eight weeks in cases of epiphyseal separation in children. 
After these respective periods, the spica is bivalved. The patients then 
remain on the posterior shell until, by gradual and careful active exercises, 
they are able to perform straight leg raising out of the shell. This 














Fig. 11 


Instruments used in operative procedure. 
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is usually accomplished in two to four weeks. The author is convinced 


of the correctness of the dictum of Scudder '° that, if union occurs at all, 
it does so in eight weeks, but is very frail. Therefore, at present, the 
author does not favor roentgenographic examination or measuring for and 
trial of braces, with the unavoidable, unskilled handling, until straight leg 
raising indicates that union is firm enough to bear at least the weight of the 
extended limb. The length of time until the union is resistant enough to 
bear the weight of the whole body varies widely and, again in conformity 
with Scudder, the author is unwilling to believe that less than ten months 
to a year is sufficient, and every effort is made to prevent weight-bearing 
until such time has elapsed, in order to avoid shortening or total collapse 
of the neck. 

The anaesthetic of choice is avertin in small doses. 
need not be too deep, rather supported by gas-oxygen. 
been found very satisfactory as it gives ample time for the application of the 


The anaesthesia 
This method has 


plaster and necessitates no hurry whatsoever on account of the anaes- 
thetic. Spinal anaesthesia may be used, of course, but the necessary 
lowering of the head and raising of the pelvis is somewhat disturbing. 
Local anaesthesia, if accurately administered, is applicable, and was used 
in five cases, but it is not recommended because it constitutes an addi- 
tional strain on the patient without any important advantage. 

The operation may be performed at any time after the accident. It 
is advisable to wait four or five days during which the condition of the 
patient may improve, transient incontinence of the bladder may pass, 
such as mental disturbances, 


or general consequences of the accident 
may develop without being ag- 


fat embolism, pulmonary complications 
gravated by the additional insult of the operation, or accounted for by it. 
If the patient has been treated previously by some other method, and by 
chance non-union has resulted, the operation is recommended while there 
is still some portion of the neck unabsorbed, and while the head and neck 
may still be expected to be brought into contact and retained so. To 
determine the presence and size of the distal neck stump, roentgenograms 
In this way, 


with the limb in extreme internal rotation should be taken. 
If absorption 


surprisingly long neck stumps are sometimes discovered. 
of the fragments has progressed too far, and the distal fragment slips 
stubbornly upward, the drilling should be performed subsequent to a 
Brackett '! operation through the same approach. 


PROCEDURE IN LEGG-CALVE-PERTHES DISEASE 


In cases of Legg-Calvé-Perthes disease, without separation between 
neck and head, the operation consists of drilling of the neck and head, 
In these cases it is 


with or without exposure of the greater trochanter. 
A 


essential to penetrate the focus indicated by the roentgenograms. 


drilling into the neighborhood of the process will result in improvement, 


but direct attack should be attempted. 
later roentgenograms and will prove the accuracy of the drilling. 


The channels become visible in 


A 











oedema ey: + 
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description of the performance of the drilling in the various manifesta- 
tions of Legg-Calvé-Perthes disease would be beyond the scope of this 
article, as it must be determined in each case. 

If separation has already occurred between the head and the neck, 
the procedure is identical with the treatment of intracapsular fractures in 
adults. Due to the smaller proportions of the parts, the single hook is 
more appropriate to exercise the lateral pull than the four-pronged re- 
tractor. While drilling the neck, the epiphyseal plate of the greater 
This may be located accurately by 
An extensive longitudinal drill channel 
This is true 


trochanter should be avoided. 
sounding with a surgical needle. 
through this area might result in premature ossification. 
also as regards the epiphyseal plate between the head and the neck, al- 
though this is only punctured. Not more than two or three channels are 
made, this number appearing to be sufficient. 


DANGERS 


The whole procedure is remarkably free from shock and hardly 
necessitates any hemostasis; yet there are potential dangers present that 
must be carefully guarded against. 

Soft muscle bodies, especially that of the quadratus femoris, may 
be turned into pulp by the endeavor of too eagerly palpating fingers to 
find the lesser trochanter. 

The trochanteric bursa, into which the palpating finger may find its 
way, is easily torn to shreds. This may be avoided if the palpation is 
begun at the level of the shaft and not at the trochanter. Should the 
bursa be badly traumatized, it may be excised without any difficulty or 
ensuing hemorrhage. 

If the retractor is not firmly inserted into the bone mass at the inter- 
trochanteric line, it may tear out a layer of bone and lacerate the muscles. 

If the retractor is inserted too far proximally to the intertrochanteric 
line, it may injure the vessels in the intertrochanteric fossa. 

The drill may penetrate into the surrounding soft parts. This may 
be easily avoided if one bears in mind that the anterior surface of the neck 
is a flat continuation of the plateau on the anterior surface of the greater 
trochanter, but its posterior surface is about at the level of the center of 
the greater trochanter. Channels that have gone astray may bring about 
ossification in the soft parts with resulting limitation of motion, sometimes 
a welcome development, but usually undesired. 

Forceful sponging toward the side of the pelvis may molest the 


sciatic nerve. 

Penetration into the acetabulum may be prevented by calculating 
from the roentgenograms the depth of the heads on both the affected and 
normal sides and by the definite sensation felt when the drill penetrates 
across the fracture line from the distal into the proximal fragment, the 
latter giving a wide enough margin of safety. Thus far there has been no 
evidence that such penetration into the acetabulum has occurred. 
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Soft parts, especially the aponeurosis of the vastus lateralis, may 
wind themselves around the drill, and considerable traumatization may 
ensue. This may be avoided by careful retraction. 


CONTRA-INDICATIONS 


While the open reduction and drilling hardly appear to be contra- 
indicated, the postoperative immobilization in a plaster spica might be 
objected to seriously in some cases, such as partial or total incontinence, 
marked degree of non-cooperation, extreme abundance or absence of 
subcutaneous fat, and nervous disorders. In these instances, any of the 
lately developed methods of retention * “ may be used to satisfaction. 

The Russell traction, with some additional contrivance to prevent 
external rotation, and rendered more stable by pull on an os-calcis pin or 
wire, seems a good substitute for the plaster spica. ‘The Thomas splint 
might also serve well. These various substitutes for the Whitman spica, 
however, still have to prove themselves efficient. A detailed analysis 
of their respective merits would be beyond the scope of this article. 


HISTOLOGICAL EXAMINATION OF BONE CHIPS 


If the drill is withdrawn unwound, the grooves always contain 
sufficient chips of bone for microscopic examination. The author has 
observed an apparently constant relationship between the amount of 
bone gained and the existing pathological condition,—for example, 
a very small amount of bone is obtained when drilling in a case of 
early Legg-Calvé-Perthes disease, whereas a case shown by roentgeno- 
grams to be well advanced usually yields solid bone ribbons which fill the 
grooves of the drill accurately and, with the aid of a later roentgenogram, 
permit the allocation of certain sections of the bone ribbon to definite 
sections of the drill channel in the roentgenogram. The interpretation 
of the histological findings must carefully discount the possible traumati- 
zation of the material. 

A detailed account of the results of these histological examinations 
cannot be given at this time. The writer wishes only to emphasize the 
usefulness of the histological examination of the material thus gained, 
especially in cases of Legg-Calvé-Perthes disease, in corroborating an 
arly clinical diagnosis long before the full roentgenographic evidence has 
obviously demonstrated it, justifying the therapeutic interference before 
irreparable deformity has developed. 

CLOSED OR OPEN REDUCTION OF FRACTURED NECK OF FEMUR 

While the author considers the one-stage open reduction, with 
subsequent drilling, the procedure of choice, yet the method of closed 
reduction has been described for the following reasons: 

1. Simple as the one-stage open reduction with subsequent drilling 

is, the closed reduction with subsequent drilling is still simpler 
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and brings the operation well within the reach of a greater 
number of surgeons. 

2. There is the possibility of percutaneous drilling with smooth 
surface drills under roentgenographic control, in which case closed 
reduction is indicated. 


The work reported was made possible by Dr. Edwin A. Spies, Surgeon-in-Charge, 
Division of Skeletal Surgery, and I wish here to express my sincere appreciation and 
thanks for the opportunity and help extended. I also wish to thank Dr. Thomas J. 
O’Kane and Dr. Thomas I. Brennan for their valuable support throughout the course of 
the work. 
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MECHANICAL INSTABILITY OF THE SHOULDER JOINT IN 
RELATION TO PREVENTION AND TREATMENT OF 
PAINFUL SHOULDERS * 


BY LLOYD T. BROWN, M.D., AND JOHN G. KUHNS, M.D., 
BOSTON, MASSACHUSETTS 


The habitual position in which the shoulder is used influences the 
mechanical stability of the shoulder joint and often has a direct bearing 
upon the common disabilities in this region'. Slight injuries here often 
result in periods of prolonged discomfort, pain, and loss of fupction. 
Most of these disabilities are diagnosed as subdeltoid bursitis, acromial 
or subcoracoid bursitis, neuritis, and, occasionally, muscular strains * or 
tears, the latter usually of the supraspinatus tendon*. A study of the 
histories of patients suffering from these disabilities will show the same 
precipitating mechanism in most of them,—7. e., a movement in abduction 
or external rotation at the shoulder joint, or an injury to the region of the 
joint, such as a fall with the arm in abduction and external or internal 
rotation * ®, There are a small number of cases where there is no sudden 
onset, but where the patient becomes increasingly aware that abduction 
and rotation cause pain or that they are becoming limited in amount. 

The shoulder joint is one of the most unstable joints in the body, as 
it necessarily must be in order to permit a wide range of motion. It is a 
non-weight-bearing joint. Also, it is one in which the weight of the arm 
in any position in use and, especially, in relaxation tends to pull the joint 
surfaces apart, thus putting strain on the ligaments of the capsule and the 
muscles. The bones which make up the shoulder joint, and which have a 
more or less direct influence on the joint, are not only the scapula and the 
humerus but also the clavicle, sternum, ribs, and spine’. 

The scapula, like all bones, is subject to great variations in shape. 
The only variation that will be noted in this paper is that which occurs in 
the region of the glenoid cavity. In some scapulae the angle formed by 
the glenoid cavity and the external border of the scapula is much more 
acute than in others (Fig. 1). There is alse a difference in the direction 
in which the glenoid faces in relation to the body of the scapula itself. 
In some instances it faces in a more upward and backward direction, and 
in others in a more outward and lateral direction. These differences are 
of importance, but of more importance is the effect which the position of 
the whole scapula has on the position of the glenoid itself. With the 
scapula in the correct mechanical position (Fig. 2), the glenoid faces up- 
ward, outward, and slightly backward, making a definite shelf upon which 
the head of the humerus may rest. In this position, because of the posi- 
tion of the strong ligaments on the upper surface of the capsule, and 
because of the pull of the long head of the biceps, gravity and the weight 


* Presented at the Annual Meeting of the American Orthopaedic Association, Wash- 
ington, D. C., May 10, 1933. 
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Fig. 1 


Posterior view of two scapulae. Note 
difference in the shape of the bones. Note 


of the arm force the head of the 
humerus into the glenoid cavity. 
When the head of the humerus is 
thus forced into the glenoid cav- 
ity, the greatest part of the cap- 
sule itself, as well as the muscles 
running from the scapula to the 
head of the humerus, becomes re- 
laxed *° and the humerus tends to 
rotate outward into the so called 
anatomical position with the palm 
forward (Fig. 3-A). 

With the scapula in the incor- 


especially the difference in the angle formed rect mechanical position, as occurs 
by the glenoid cavity and the external border in poor body mechanics and in the 
of the scapula, also that the glenoid cavity of = | : 

the smaller scapula faces more posteriorly forward-drooped shoulder, the 
and upward than that of the larger scapula. . _ ee as 

- scapula rotates forward, outward, 
Note that in both of these scapulae the lower I 4 ai 
border of the glencid forms a definite shelf and downward’. In this position, 
upon which the head of the humerus may the glenoid cavity changes the di- 


rest. 


rection in which it faces and, 


instead of facing upward and outward and forming a shelf for the head of 
the humerus, it now faces outward and at times even downward, thus 
lessening or entirely eliminating the shelf upon which the humerus should 


normally rest. Thus the 
bony support given to the 
head of the humerus by 
the glenoid is lost and all 
the weight of the arm must 
come on the muscles and 
ligaments which normally 
protect the shoulder joint. 
In addition to this loss of 
bony support, the rota- 
tion of the scapula causes 
the humerus to rotate in- 
ward (Fig. 3-B), thus re- 
laxing the strong liga- 
ments on the upper surface 
of the capsule so that the 
head of the humerus tends 
to fall forward and down- 
ward and away from the 
glenoid cavity. The ac- 
tion of the long head of the 





Fig. 2 

A. This scapula is in the normal or correct position 
The glenoid cavity forms a shelf for the head of the 
humerus to rest upon The spine of the scapula 
points upward. 

B. This scapula is in the position assumed in the 
forward-drooped shoulder. The shelf support of this 
glenoid cavity is lacking. The spine of the scapula 
points almost straight outward laterally. In this 
position of the scapula, the entire weight of the arm 
must come on the ligaments of the capsule and the 
muscles. 


biceps is also brought to the anterior side of the head of the humerus, so 
that its action of forcing the head of the humerus into the glenoid is lost. 
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Diagrammatic draw- 
ing of the scapula and 
humerus in good body 
mechanics or in the true 
| anatomical position. 
Note the outward rota- 
tion of the humerus; the 
head of the humerus is 
close to the acromion 
process and there is con- 
siderable space between 
the lesser tubercle and 
the coracoid process. 
The tendon of the biceps 
(long head) is posterior to the middle of the shaft of the 
humerus and tends to hold the head to the shelf of the 
glenoid cavity. 


Scapula ~ — ~ 


| 
\\ | 
\ 


acromion 






Rou wae 
\ oe a ~ Lesser tubercle of humrus 
NA ™ — Coracoid process 
- ~ 
Posterlor ees . 


‘N 
capsule of joint *Biceps tendon 


Fig. 3-B 


Diagrammatic draw- 


a 

Scapula — — - (/ \ ing of the scapula and 
humerus in poor body 
j | mechanics. Note the 
| inward rotation of the 
\ | humerus; the space 
\ \ | between the head of the 
\ humerus and the acro- 
\ mion process is mark- 
| \ edly increased (X), in- 
dicating that the head 
of the humerus has 
fallen away from the glenoid cavity: the lesser tubercle of 
the humerus is very close to, and in some cases actually 
impinges on, the coracoid process, as can be seen in anatom- 
ical specimens. The tendon of the biceps is anterior to the 
middle of the shaft of the humerus. Because the shelf of 
the glenoid is lacking and the head of the humerus is falling 
away from the glenoid, the biceps tendon cannot act to hold 

the head of the humerus to the shelf of the glenoid. 


KUHNS 


All the muscles 
which support the 
shoulder girdle have 
their origin in the 
spine, skull, or thorax; 
the action of these 
muscles, therefore, is 
influenced more or 
less by the position 
and shape of the spine 
and ribs. When the 
spine is used in a posi- 
tion of good body me- 
chanies (Fig. 4-A), 
both the cervical and 
dorsal curves are 
nearly flat, there being 
slight flexion of the 
dorsal spine and slight 
or no extension of the 
cervical spine. This 
means that the spine 
is at its position of 
greatest length, and 
that the ribs are held 
up not only by the 
muscles, but also by 
the action of the ver- 
tebrae and transverse 
This lever- 
age action on the ribs 
forces the sternum 
upward and forward, 
thus raising the sternal 
end of the clavicle. 
When the sternal end 
of the clavicle is 
raised, there is a back- 
ward thrust upon the 
acromial end of the 
clavicle, which pushes 
the scapula and the 
humerus backward. 
In this position, the 
anterior the 
shoulder is nearly at 


processes. 


part of 





See 








MECHANICAL INSTABILITY OF THE SHOULDER JOINT 9] 





Fig. 4-A 


Good body mechan- 
ics, showing the nearly 
straight cervical and dor- 
sal spines. In this posi- 
tion, the chest is held 
upward and forward and 
the anterior tip of the 
shoulder (note the black 
spot) is nearly at, or 
even posterior to, the 
transverse sagittal plane 
of the body, or about half 
way between the front 
and the back of the body. 
In this position, the 
humerus tends to rotate 
outward, and the back 
of the hand tends to 
point outward or even 
backward. 


the action of the muscles. 


or even posterior to the 
transverse sagittal plane of 
the body. In this position, 
there is a bony shelf upon 
which the head of the 
humerus rests. 

When the spine is used 
in poor body mechanics !° 
(Fig. 4-B), the backward 
thrust of the clavicle is lost, 
and the shoulder droops 
forward and downward, the 
anterior part being in front 
of the mid-line of the body, 
at times even as far forward 
as the front part of the 
sternum. Such a position 
necessarily means the loss 
of the bony shelf and the 
weight of the arm, which is 
from eleven to sixteen 
pounds, comes on the mus- 
cles and ligaments.'!' The 
position of the scapula in 
the posterior view also 
changes. In the position of 
good body mechanics, the 
spine of the scapula is at an 
acute angle with the base 
upward to the line of the 


spinous processes. In the 





Fig. 4-B 


Faulty body mechan- 
ics, showing the in- 
creased cervical and dor- 
sal curves with the 
accompanying forward 
droop of the shoulder. 
The anterior tip of the 
shoulder is markedly in 
front of the transverse 
sagittal plane of the body 
and may be even as far 
forward as the front of 
the sternum. In this 
position, the humerus 
naturally rotates inward, 
and the back of the hand 
tends to point forward 
Compare with Fig. 4-A. 


forward-drooped position, the spine of the scapula 

will be nearly horizontal, or at a right angle to the spinous processes. 
When the spine and scapula are used in good body mechanics, the 

ligaments tend to hold the humeral head into the glenoid cavity without 


In poor body mechanics the ligaments no 


longer act in this way and, consequently, there is strain on the muscles. 
In the forward-drooped position of the scapula, the action of the muscles 


is likewise changed. 


The inward rotation of the head of the humerus 


brings the origin and insertion of the internal rotators closer together and 


the origin and insertion of the external rotators farther apart, thus, to some 


extent, interfering with their normal tone and action, as neither a short- 
ened nor a stretched muscle can work as well as one normally placed. 
Perhaps the most important effect of the forward-drooped position is on 


the supraspinatus muscle and tendon. 
passes over the top of the shoulder joint to be attached to the greater 


As the tendon of this muscle 
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tubercle of the humerus, it forms the floor of the subacromial bursa. 
The forward-drooped position of the shoulder girdle, combined with the 
inward rotation of the humerus which allows the head of this bone to fall 
away from the glenoid cavity, puts the supraspinatus tendon and muscle 
on the stretch and also makes a less direct pull on its attachment. In 
such a stretched position, the tendon is more susceptible to strains from 
sudden muscular actions or falls. In cases where the mechanics of the 
shoulder are habitually faulty, frequent slight injuries may lead to ad- 
hesions in the bursa or even to calcareous deposits in the supraspinatus 
tendon. '? 

In the forward-drooped position of the scapula, with the consequent 
internal rotation of the humerus, the lesser tubercle may be brought into 
contact with the coracoid process. There is great variation in the shape, 
size, and length of the coracoid process, as well as in the angle which it 
forms with the scapula. The possibility of impingement of the head of 
the humerus on the coracoid process is considerable in some individuals 
and in others slight, but, no matter what the size or shape of the coracoid 
may be, the possibility of impingement is greatly increased by the forward- 
drooped position of the shoulder girdle.° 

When the mechanics of the shoulder girdle are understood, and it is 
recognized that the forward position of the shoulder allows the head of 
the humerus to fall away from the glenoid cavity, the reason for many 
recurrent dislocations of the shoulder is more easily seen. The position 
of good body mechanics, which forces the head of the humerus into the 
glenoid cavity, carries out the principle of all the operations for recurrent 
dislocations *,—namely, that of holding the head of the humerus in contact 
with the glenoid. It is quite possible that some of the failures of opera- 
tions for recurrent dislocation would not have been failures if the me- 
chanics of the spine, the chest, and the shoulder girdle had been corrected 
either before or after the operation." 

The treatment of disabilities and pain around the shoulder must be 
not only local, but also planned to correct the accompanying faulty 
mechanics of the body as a whole. The ideal treatment for an acute case 
is to put the shoulder and arm in the best mechanical position for rest and 
stability. This can be accomplished by putting the patient to bed on the 
back either with no pillow or with only a small one under the head, and a 
large pillow under the knees for comfort and to relieve the back. A 
pillow may be placed under the elbow and forearm of the affected side, 
but the shoulder should be allowed to settle back on the bed so that the 
humerus will fall back into the glenoid cavity. A change of position of 
the arm can be obtained by attaching the hand and forearm by traction 
to a five-pound weight suspended from the head of the bed. This posi- 
tion sometimes removes the strain on the subacromial bursa and often 
lessens the discomfort. It also permits some motion, and motion which 
‘auses no pain is not harmful. Heat applied locally, particularly in the 
form of hot fomentations, is helpful. Whether or not forcible manipula- 
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tion is necessary depends upon the severity of the case, but it has been 
found that, since the mechanical elements influencing the shoulder girdle 
have been more fully understood, the cases needing manipulations to 
recover motion have been fewer in number. 

Treatment in recumbency during the acute stage of the disability 
shortens the time of the acute symptoms and gives an excellent oppor- 
tunity for beginning the correction of the mechanics of the whole body 
During the time of recumbency, special education for training the muscles 
to maintain the position of good body mechanics should be started. As 
soon as the acute symptoms have disappeared, and in those cases in which 
bed treatment is not possible, the position in which the shoulder is used 
must be carefully supervised. The so called anatomical position should 
be the position sought,—. e., with the shoulder up and back, and with 
the whole arm rotated outward so that the palm of the hand is for- 
ward. This is the most stable position for the shoulder joint, and this 
puts the least amount of strain upon the bursa and other structures. 
Where it is difficult for the patient to maintain this position of the shoul- 
der, elastic shoulder straps, attached to a corset or back brace and worn 
temporarily, will help in holding a good mechanical position of the 
shoulder and of the body. Lasting cure and the absence of recurrence 
can be definitely assured only if the correct mechanics of the shoulder 
joint are consistently maintained. 


CONCLUSIONS 

Painful conditions about the shoulder joint are commonly associated 
with the forward-drooped position of the shoulder girdle. ‘The mechanics 
of the shoulder girdle are such that, with the drooped position of the body 
as a whole, the habitual position of the shoulder is one of constant strain 
upon the structures which stabilize the shoulder joint. The correction 
of the drooped position of the body, as well as the position in which the 
shoulder is habitually used, should be an essential part of the treatment in 
disabling conditions about the shoulder. 
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OSTEOCHONDRITIS OF THE PATELLA 
INCLUDING A CASE WITH MULTIPLE EPIPHYSEAL INVOLVEMENT 


BY MOSES GELLMAN, B.s., M.D., BALTIMORE, MARYLAND 


From the Departments of Orthopaedic Surgery of the Schools of Medicine of the Johns 


Hopkins University and the University of Maryland 


The so called osteochondritides have gradually gained more and more 
attention since Osgood ! in 1903 described a non-traumatie affection of 
the tibial tubercle, so that, according to Harbin and Zollinger, there has 
accumulated a bibliography reaching approximately 700 articles. These 
conditions, which are generally regarded as being fundamentally similar 
processes with similar characteristics, though occurring at different age 
periods, have been collectively grouped under the term ‘osteochondritis ”’, 
which term may be taken to denote a “non-inflammatory, non-infectious 
derangement of the normal process of bony growth occurring at the various 
ossification centers at the time of their greatest developmental activity”’ 
(Buchman). During the last decade osteochondritis has been found, by 
numerous observers, to occur at practically every ossification center that is 
subject to stress and strain. 

Buchman? and Harbin and Zollinger* have in their papers ade- 
quately reviewed the anatomical considerations, classification and termi- 
nology, clinical pictures, etiology, pathology, roentgen appearance, treat- 
ment, prognosis, and differential diagnosis of every important ossification 
center that is commonly involved. There is, however, a certain amount 
of justification in presenting two cases of the patellar variety, since the 
patella does not often seem to be the seat of this process; for reports con- 
cerning this variety are but sparsely scattered throughout the literature. 
The first case represents the simple primary type of osteochondritis; 
the other, the secondary type, involving to a marked degree the patellae, 
in combination with multiple lesions elsewhere,—the tibial tubercles and 


ossa caleum. 
CASE REPORTS 


Case 1. R. L., 834, a white boy, aged six, was admitted to the Kernan Hospital 
for Crippled Children from the Orthopaedic Dispensary of the University of Maryland 
on January 16, 1930, because of pain in both knees. For several months he had tired 
easily and occasionally complained of pain, first in one knee and then the other. 
There had never been any swelling, redness, local heat, or elevation of body temperature. 

The general physical examination was essentially negative, except for mild tender- 
ness of the patellae which felt of normal size and shape. There was no restriction of 
motion in the knees. Lateral roentgenograms revealed small, ragged knee caps with 
numerous areas of lessened density and incomplete ossification, and a tendency to frag- 

The anterior-posterior views showed faint but. definite 
The child was allowed to rest in bed for seventeen days 
The tenderness was on the verge of entirely disappearing 


mentation at the lower poles. 
evidences of fragmentation. 
without support of any kind. 
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when he was removed from the 
hospital. 

He was not seen again until 
May 26, 1932, two years and four 
months later, when he was sought 
for the purpose of rechecking the 
x-rays. He had long since been re- 
lieved of all discomfort in the knees. 
* | Roentgenograms showed a nearly 

| complete restitution of the bony 
| structure in both patellae, though 
they appeared larger than one would 
expect at the age of eight. The 
trabeculations were somewhat 





coarser than usual and there were 
several sharp spiculations about the 
periphery at various points. 


Case 2. J-42684, Johns Hop- 
kins Hospital Dispensary. R. S. 
was a white boy, aged twelve, who 
came to the clinic on February 21, 
1930, complaining of pain in the 
right knee; the onset dated back one 
| year, when he had developed a 
| “kink” in the right knee, particu- 

larly while ascending stairs. A 

little later there was discovered a 
small, round swelling on the right 
knee cap, towards the outer upper 
— edge, which, until recently, had 
Fia. 1 never been very tender or inflamed. 
The boy limped occasionally, par- 
ticularly after much activity; but 





Case 1. Small ragged patella with numerous 
areas of lessened density and incomplete ossifica- 
tion. Tendency to fragmentation at lower pole. lately the knee seemed to be becom- 

ing more troublesome. There was 
no history of fever, sweats, night cries, or involvement elsewhere, except that once in a 
while his feet would get tired. 

Physical examination showed a well developed boy, with a tendency to obesity, 
though rather undersized for his age. The head seemed larger than usual. The skin 
was generally scaly and dry, due to congenital ichthyosis. There was some lowering 
of the longitudinal arches with abduction of the feet. There was no atrophy of the 
thighs or calves. 

Movements of the knee joints were free and painless, with no capsular thickening or 
increase in joint fluid. On the outer upper pole of the right patella was a small, smooth, 
rounded elevation, not reddened, but very tender and slightly warm to the touch. The 
contour of the patella seemed otherwise smooth, and elsewhere was free from pain on 
pressure. The left patella was clinically negative in all respects. All other available 
epiphyses were free from pain and tenderness. 

Although the diagnosis was deferred, roentgenograms were ordered of both knees 
for the suspected presence of an epiphyseal disturbance. The lateral view of the affected 
right side showed a marked disorganization of the bony structure of the patella. The 
upper pole was almost completely separated from the body of the patella and there was 
also a cleft running vertically from top to bottom that seemed to divide the anterior one- 
fourth of the patella from the remaining portion. There were numerous areas of lessened 
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Case 1. Two years and four months later. Nearly complete restitution of 
bony structure in same patella as in Fig. 1. Trabeculations coarse and several 
spiculations about periphery at various points. 


The lateral view of the unaffected left side was even 


density and incomplete ossification. 
The anterior-posterior view of the right patella 


more disorganized and moth-eaten. 
showed fragmentation of the upper half, the largest fragment being on the outer corner 
where clinically the bone was tender. In addition, irregularities were discovered at 
the osteochondral borders of the lower epiphysis of each femur, more particularly on the 
left side. Thus it was discovered that, while the signs and symptoms were confined 
to the right patella, roentgenographically the left patella was as much disorganized, in 
some respects more so. 

On February 24, 1930, attention was given to the flat feet and the right leg was put 
in a circular plaster cast. On March 18, 1930, three weeks later, this was removed, but, 
as no special improvement was noted, it was replaced. On May 26, 1930, three months 
after the first immobilization, all tenderness had disappeared. He had received no treat- 
ment for the left knee, which, it will be remembered, showed identical changes. Roent- 
genograms taken at this time showed some improvement in the structure of the patellae. 

About five and a half months after the first visit, both knees were symptomless. The 
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patellae felt firm, somewhat larger, | 
were not tender, and the knob | 
originally present on the upper 
outer aspect of the right knee was 
only slightly palpable. Roent- 
genograms of the right knee cap 
showed that all the fragmented 
portions had fused, though the 
structure of the bone was still 
mottled and not uniform in 
density. The patella seemed 
larger and was somewhat crescent- 
shaped, since the upper pole was 
beak-like in contour. The left 
patella still showed = signs’ of 
fissuring, but the bone was more | 
compact and calcium-laden. 
There was still some fuzziness at 
the osteochondral border of the 
lower femoral epiphyses. 

On September 30, 1930, seven 
months after the first visit, the | 
boy reappeared, complaining of 
pain in the heels of several weeks’ | 
duration. At the insertion of | 
each Achilles tendon into the os 
ealeis, there was considerable | 
tenderness, and pain was elicited | 
on lateral compression of the 
posterior portions of the heels. 
No swelling, redness, or elevation 
of local or general temperature Fic. 5 





— noted. A diagnosis of apoph- Case 2. Considerable fragmentation along 
ysitis of the ossa caleum wasmade. superior and medial borders. Anteroposterior 
Roentgenograms confirmed the view of Fig. 3. 

impression, though on the left side 

only. There was hardly time for the strapping and rest to take effect when, three days 
later, the patient returned, complaining of pain below the left knee where tenderness, 
fullness, and thickening were localized over the tibial tubercle. A further diagnosis of 
osteochondritis of the left tibial tubercle was made. Because this epiphysis was hardly 
manifest as yet, roentgenograms showed only a peculiar dishing or cupping at the site 
where the tibial tubercle was to be and were only suggestive of the condition diagnosed 
Clinically, however, it was a typical case of involvement of the tibial tubercle. In the 
meanwhile the patellae had continued to get denser and more uniform in quality, although 
there were still areas of irregular calcification scattered throughout the substance 
of the bones. 

This case had by now been observed for a period of nearly eight months, during 
which time the patient had undergone osteochondritic involvement of three sets of growth 
centers,—the patellae, ossa caleum, and tibial tubercles. Roentgenograms of the entire 
skeleton were made and the only other important finding was some thinning of the sella 


turcica with a suggestion of internal hydrocephalus. 
Laboratory data were as follows: 
Wassermann reaction: negative. 
Basal metabolic rate: — 6 per cent. 
Blood sugar: 75.30 milligrams per 100 cubic centimeters. 
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Blood caleium: 8.40 milligrams per 100 cubic centimeters. 
Blood phosphorus: 5.22 milligrams per 100 cubic centimeters. 

The boy was seen at irregular intervals from November 1930 until June 1931. His 
symptoms were confined to the tibial tubercles and ossa caleum; he felt better some days, 
but worse after strenuous activity. The roentgenograms of June 8, 1931, sixteen months 
after his first visit, revealed that there was more of a depression where the tibial tubercles 
would eventually develop. The patellae were now large, well formed, and more con- 
densed; the trabecular structure was better delineated and there had developed small 


beak-like knobs on their upper poles. 

He was for the last time observed on June 22, 1932. He had developed into a short, 
stubby youth. The patellae were still symptom-free, but the tibial tubercle areas were 
full and tender. Roentgenograms for the first time, twenty months after the original 
complaint at these sites, showed the usual irregularity and roughening of their particular 
growth centers. The right patella, the involved one, now after two years and four 
months, was thickened and longer. There was an area of lessened density in its upper 
third and the upper pole had a tapering aspect. The left patella, except for seeming to 
be larger, had a normal internal structure. The fuzziness at the femoral epiphyses had 
disappeared. 

DISCUSSION 

The first case of osteochondritis of the patella was reported by 
K6hler* in 1908, in the same paper in which he described the better known, 
related condition involving the tarsal seaphoid. In 1921 Sinding-Larsen® 
and in 1922 Johansson® independently recorded cases of a similar nature. 
Hawley and Griswold’ reviewed Larsen’s and Johansson’s six cases and 
added two of their own. Moffat® described a case in which he was able 
to get pathological sections at operation; these sections showed that 
there was no evidence that the bone condition itself was inflammatory in 
character. 

More recently Harbin and Zollinger*® have classified the types of 
osteochondritis as primary or secondary, depending upon whether the 
primary or secondary center of ossification was involved. Since ossifica- 
tion of the patella commences at the age of five or six years, the primary 
type of osteochondritis is common at these ages when this center is rapidly 
growing. Rarely the patella will develop secondary centers of growth at 
about puberty. When they do appear and are involved in the osteo- 
chondritie process, secondary osteochondritis results. In the light of this 
classification, Koéhler’s case was of the primary type; Larson’s and 
Johansson’s cases of the secondary type; Moffat’s, primary; and Hawley 
and Griswold’s of the secondary group; while the two cases here presented 
would be primary and secondary, respectively. 

The patella is often subject to various developmental anomalies, 
having accessory centers of ossification, usually at the outer margin of the 
bone. It is well known that erroneous diagnoses of vertical fractures have 
been made until roentgenograms of the opposite patella revealed a similar 
anomaly. Such defects, when present, are bilateral in two-thirds of the 
cases. These aberrant ossification centers, instead of fusing with the 
main body of the bone, may persist as separate centers at either pole. 
If an osteochondritice process intervenes, it is but natural that all compo- 
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nents of the bone are similarly involved. Being subject to strong pull 
above by the quadriceps tendon and below by the patellar tendon, the 
patellae may be found to be subject to the irritative effects of severe trac- 
tion. Occasionally the osteochondral line of the lower femoral epiphysis, 
as well as the tibial tubercle, is involved, since these two sites are within 
the vulnerable area of this strong pull. 

Mav’, after reviewing the European literature, reported four cases 
of this condition, one of which, however, formed the basis for most of his 
discussion in this paper; and he continued this discussion in another later 
article'®. His patient was a boy, nine years of age, who complained of 
continuous pain in the right knee. A year before, early tuberculosis was 
suspected. Lateral roentgenograms showed complete disorganization of 
the bony structure of the patella. Roentgenograms taken over a period 
of eight years, until the age of seventeen, showed that the irregular areas 
of calcification gradually disappeared. Finally the trabecular structure 
became coarse-meshed and the patella was enlarged somewhat in both the 
long and short diameters. In many respects his patient resembled very 
closely the second case in this report. 

In Mau’s case destruction and regeneration of the bony structure of 
the patella occurred. According to the roentgenographic findings, the 
pathologico-anatomical processes looked like those of Legg’s disease of 
the capital epiphysis of the femur and those of Kéhler’s disease of the 
tarsal seaphoid bone. This author believed that the condition was an 
aseptic necrosis of the patella due to nutritional disturbances. His 
theory was supported, he thought, by the findings in experiments carried 
out on animals by Wollenberg and Axhausen. The cartilaginous nucleus 
of the patella, he stated, is supplied by some of the arteries from the 
articular rete of the knee. These vessels run over the anterior surface 
of the patella from below and from the side, and then enter vertically into 
the canaliculi of the medullary cartilage of the inner cartilaginous nucleus, 
where they branch out. With the development of the spongiosa nucleus, 
the canaliculi of the medullary cartilage undergo regression. As _ the 
vessels must penetrate a thick layer of cartilage before the bony nucleus 
reaches the surface of the cartilaginous patella, Mau believed that the 
injury of the patellar vessels occurs at the points where the vessels are 
subjected to the powerful pressure and pulling effects from the attach- 
ments of the quadriceps tendon. Aseptic necroses follow these embolic 
manifestations and account for the alterations in the structure of the 
patella. It can thus be seen that, while the pull and pressure factors are 
active in all normal subjects, apparently circulatory defects, similar to 
those described by Mau, must also be assumed to be present in a given 
subject before these peculiar osteochondritic changes occur. 
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INTRACAPSULAR HIP FRACTURE 


BY FREDERIC JAY COTTON, M.D., F.A.C.S., BOSTON, MASSACHUSETTS 


The time is ripe for reconsideration of our methods of treatment of 


fresh intracapsular hip fractures. 


The time is ripe because at a time when everyone is unhappy over 
routine results, fresh developments in x-ray technique have made it 
possible to study our cases better and to check up exactly on our re- 


ductions. 


There is no need here to go at length into statistics. 


Suffice it to say 


that most if not all of us feel that even in the best hands the results are 


inconstant,—in gross, rather lamen- 
table. 

Recent studies, roentgenographic 
and histological, have cleared the 
ground so that certain statements 
can be made safely. 

We know now that union should 


occur and is dependent on ezract 
reposition and contact, not on 
Age, 
Health, 
Lime, 
Live or ‘‘dead”’ bone. 
We have learned the need of 


actual reductions; very few cases are 
in perfect enough position to leave as 
we found them. 

Conversely not many, even of the 
aged, are unfit to treat. 

The problem in 
fractures is that of reduction, then 
fixation. 

A period of over two 
following injury is a handicap, but 
does not mean that reduction is not 
worth while. Reduction earlier than 
four days is in many cases unwise 
because of the early upset due not so 
much to shock in the broad sense as to 
the visceral disturbance from sym- 
pathetic nerve upset. 

Accidental impaction is of no 
value unless it is in such position as 
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vases of fresh 


weeks 





Fia. 1 

One usual form of false impaction. 
This is really only an impalement of the 
head on the sharp spur on the distal 
fragment, shown as a. The very un- 
satisfactory situation is readily under- 
stood when one notices that there can 
never be any repair across from frag- 
ment to fragment for the distance 
between a and d, because this part of 
the distal fragment is covered with 
periosteum. Only from a to ¢ can 
there be possible adhesion or bridging, 
and here, as we shall see in the other 
views, there is rarely any contact. 
Note also that the prominence of the 
lesser trochanter } is definite proof of 
marked external rotation, uncorrected. 











106 F. J. COTTON 
to give exact apposition, and that is rare, in our experience. 
The usual picture is that of a bare impaling entanglement, not a true 


impaction (Fig. 1). 
Merely putting fractures of this sort into a given position in plaster 


is not enough. 
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Fig. 2 
Lateral view, with the convex cassette in the “‘saddle”’ position, looking 


down and in on the film. 

In the left-hand figure, / is the head; 2, the corner of the distal frag- 
ment rotated sharply forward; 3, broken surface of distal fragment out 
of all contact with other bone; 4, greater trochanter; 6, pubes; 7, ischium. 

In the right-hand figure, /* is the head; 3, the fracture line in practi- 
cally perfect alignment; 5, the lesser trochanter, brought into view as the 
shaft is rotated inward. 


Actual reduction is called for. 

All of us have failed in exactness of reduction. This is evident from 
study of real lateral views which commonly show, even after apparently 
decent replacement, a rotation forward and a little displacement upward 
of the distal fragment, so that the broken surface of the neck has no bone 
contact, and the inner surface of the neck a contact with the broken face 
of the head (Figs. 2 and 3). 

This condition calls for definite reduction, and it is so complicated that 
any routine reduction without check is likely not to be exact, even in the 
best hands. For this reason, among many, these patients should be 
treated in hospitals. Nearly all such cases should be actively treated, not 
neglected on the excuse of age. 


Reduction—Conditions 
Fracture relatively recent. 
Anaesthesia of some sort. 
X-ray table to work on. 














INTRACAPSULAR HIP FRACTURE 107 


Curved cassette for ‘“‘saddle”’ view. 

Gas oxygen and ether, advisable; spinal anaesthesia of course, prac- 
ticable. In high tension cases, scopolamine and morphine may be the 
best. 
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In the left-hand figure, 7 is the head; 2, the anterior corner of the neck rotated, as 
usual, forward (in outward rotation of the whole shaft); 3 shows the broken surface out 
of contact with other bone,—in fact, this broken surface out of contact almost certainly 
includes the whole width of the neck, as seen here; 4, the greater trochanter; 6, pubes; 
7, ischium, and in this case 8 shows the posterior wall of the acetabulum. 

Numbers on the right-hand figure, the same, except for the addition of 5, the lesser 
trochanter, brought into view by the rotation of reduction. The fracture line here is not 
sharply shown. There is, however, no question about the accurate alignment of the 
parts. 
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Fia. 3 


R. D. Leonard and A. W. George (The American Journal of Roent- 
genology and Radium Therapy, XXVIII, 261, 1932) put on record this 
“cassette method” for taking what I call the ‘‘saddle” view, apparently 
the first fully practicable method of getting lateral views. The cassette is 
simply a curved film holder which is pushed up into the crotch between 
the abducted legs. The x-ray tube shoots down from one side near the 
shoulder, so as to get both the neck and some part of the head. The 
method is technically difficult for the roentgenologist, needing a little 
practice in gauging what would seem like overexposure. The views are 
frankly a little distorted, but one learns to read them comfortably with 
very little practice. 

Stereoscopic films do not tell the story, although they may be of great 
value. 
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Reduction—M anoeuvers 

Traction in moderate abduction with thirty degrees’ flexion of hip. 

Adduction—across other thigh. 

Internal rotation—forced. 

Return to abduction—slight—without relaxing the internal rotation. 

Then check with x-ray (saddle view). 

Re-reduce if need be. 

Impact with hammer or sand bag. 

Put up in spica. 

Recheck with x-ray. 

There is real advantage in using the double spica, taking in the whole 
of the affected side, down to just below the knee on the other side, with a 
cross bar from knee to knee. This gives fixation without carrying the 
spica up onto the ribs, and it may be so applied as to leave most of the 
abdomen free without loss of fixation. Moreover, I have found it better 
in holding position than any form of single spica, and easier for the nurses 
to handle in the very necessary turning of the patient on the face for care 
of the skin and airing out of the lungs. 


A fter-Treatment 

Cast cut away in front from high on thigh to well below the knee. 

Massage of muscles front of thigh and massage of knee. 

Motion (very carefully) carried out twice daily, and for no great 
range. 

X-ray check every few days. 

Cast off at ten weeks. 

More motion. 

Convalescent splint at twelve to sixteen weeks. 


Later Care 

Depends on the x-ray picture. 

With little absorption—live head, no loss of position, probably a 
little weight at four months. 

Real weight-bearing never for six months. 

In cases of dead head, protection till regeneration is complete. 

(Phemister has shown that, if the dead head is kept clear of weight- 
bearing pressure for a sufficient time, regeneration becomes complete and 
the deformation of the head, late, is at least not likely to occur.) 

We have specimen cases, but more time is called for to accumulate 
series data. 

But, while the stress on internal rotation, starting with Peckham, and 
on abduction, so long advocated by Whitman, has brought about better 
results, yet it is undeniable that most surgeons have not reduced the 
displacement. 

We can reduce, and can now check our reductions. 

As to open operation, it can at best do no more than reduce. 























INTRACAPSULAR HIP FRACTURE 109 


Reduction once accomplished, the tendency to recur is but small, 
provided internal rotation is kept up. 

Fixation by nails or grafts certainly traumatizes bone as well as soft 
parts, probably interferes with repair somewhat, and logically seems 
superfluous. 

With exact apposition of surfaces, artificial impaction offers quite as 
much advantage, at far less cost of shock and risk. 

Therefore, it is respectfully but firmly suggested that we try real 
reduction, accurately tested, preferably with impaction as an added safe- 
guard against displacement and an added assurance of contact of frac- 
ture surfaces, with maintenance in some abduction, with much internal 
rotation, and that this be thoroughly tried on all fresh fractures of this 
sort. 

The above was written before the appearance of Leadbetter’s article, 
which seems obviously sound, even if one cannot accept his test of the 
failure of the limb to flop back into external rotation as a test of solidity. 
This test as a measure of the success of artificial impaction has seemed in 
the past to have some real value, but it is not clear that it can really be 


relied on at all. 
Study of position is of first importance, utilizing in full the amazing 
opportunity for a real check-up with the lateral films now available. 








DECANCELLATION OF THE OS CALCIS, ASTRAGALUS, AND 
CUBOID IN CORRECTION OF CONGENITAL TALIPES 
KQUINOVARUS 


BY FRANK E, CURTIS, M.D., AND FELIPE MURO, M.D., 
DETROIT, MICHIGAN 


From the Orthopaedic Clinic of the Children’s Hospital, Detroit, Michigan 


The incompletely corrected and neglected club foot offers a complex 
problem which taxes the ability of the orthopaedic surgeon. This type 
of foot has been treated in our Clinic by correcting the soft-tissue deform- 
ity immediately by lengthening of the plantar fascia, lengthening of the 
Achilles tendon, and forcible manipulations and casts. Later, when the 
child was six to eight years of age, a corrective tarsectomy was done. 
Some of the results have been rather unfavorable, as the deformity persists 
for a long period of time; the growth of the foot and the development of 
the leg are retarded and considerable stiffness results. If the tarsectomy 
is done too early, a recurrence of the deformity is common, and destruction 
of the joints and growing centers gives an underdeveloped and stiff foot. 

To obtain better functional results and shorten the period of dis- 
ability, we have been using on this type of foot, during the past two and 
a half years, the operation to be described. This operation has been done 
on fifty-one children and on sixty-nine feet, due to a number of bilateral 


cases. 
TECHNIQUE OF OPERATION 


A short incision in front of the external malleolus is made on a line 
with the tubercle on the anterior portion of the os calcis, extending over 
the cuboid. The peroneus longus and brevis tendons are retracted 
toward the sole of the foot. The short dorsal flexor muscles (extensor 
brevis digitorum) are separated from their origin on the lateral side of the 
os calcis and retracted towards the top of the foot, thus giving exposure 
of the neck of the astragalus, anterior portion of the os calcis, and the 
cuboid. A small puncture wound is made in the three bones according 
to the diagram (Fig. 1). With successively larger curets, the cancellous 
portion of these bones is removed. All the cancellous bone is removed 
from the cuboid, while from the os calcis and astragalus only the anterior 
portion is removed. The foot is then forcibly overcorrected by manipula- 
tion with a Thomas wrench. To correct the metatarsus varus and de- 
crease the convexity of the outer border of the foot, manipulation is done 
over a rectangular bar (Fig. 2). 

When visible collapse of the bones is not evident after manipulation, 
the outer shell of the cortical bone of the cuboid and os calcis is split 
vertically, with scissors, to allow collapse. If necessary, in older children, 
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a section of the outer | : 
shell is removed from | ae 
the bones mentioned, | ses 
and the articulating 
surface is not dis- 
turbed. 

The dissected 
muscle is then su- 
tured in place and 
the skin is sutured 
with plain catgut. 
The leg is placed ina | 
plaster-of-Paris cast 
extending from the 
mid-thigh to the toes, 
with the foot dorsi- 
flexed and everted, 
the tibia rotated ex- 
ternally, and the knee 





flexed. 
Kia. 1 


Diagrammatic drawing showing: 
a. Skin incision. 


POSTOPERATIVE 
TREATMENT 


The first plaster b. Peroneal tendons. 
aa ‘ed he c. Dorsal flexor tendons. 
is removed at the d. Puncture wounds made in astragalus, os calcis 


end of three weeks, and cuboid. 


and under anaesthe- 
sia a reapplication of 
plaster is made, after 
the foot has been 
manipulated to the 
overcorrected posi- 
tion. Plaster casts 
are applied in the 
overcorrected posi- 
tion for four months, 
after which an inside 
upright and outside 
T-strap brace is ap- 
plied. Physiother- 
apy and muscle edu- 





cation are then Fic. 2 
carried on te develop 

the peroneal and dorsal flexor muscles of the foot. 
muscle education continued until such time as the patient is able to 
actively place the foot in the fully overcorrected position. 


The brace is worn and 
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SUMMARY 


Summary of the fifty-one patients operated upon shows: 


CE rr: > 
Left foot affected a Ore ae a ee ee 
eee eee eee 
eee ef UG ee ee ee ee ee 
Right foot ee a ae a a ee 
Left foot ee ge Ae ae 
ee: 

3) 


Females affected 
Right foot ee ee ee ee ee 
Left foot Fe a ae Oe ee ee ee 5 
Both feet See ae ee ee ee 2 

In this series there was no patient with family history of similar de- 
formity in the parents. In four cases other members of the immediate 
family (one sister and three brothers) had the same deformity. 

In the majority of the cases it was necessary to perform Steindler’s 
operation before the decancellation and the lengthening of the tendo 
achillis after the decancellation. 

The youngest child on whom the operation was done was one year 
old, while the oldest was nine years of age. 

A review of the end results shows normal appearing feet with good 
motion in sixty of the feet operated on. In eight the result was judged 
fair; in this group there were two cases of associated spina bifida occulta. 
In one case the result was poor, due to lack of cooperation from the par- 


2 


ents. 
X-RAY STUDY 

A review of the roentgenograms of this series demonstrates that: 

1. There has persistently been an alteration in the shape of the os 
-alcis. 

2. In most cases the shape of the astragalus and cuboid has been 

changed. 

3. The outer border of the foot has been changed from a convex to 

a straight or concave surface. 

4. The joint spaces were well maintained between the bones oper- 
ated upon and there has been no disturbance in the growth of the 
bones. 

REVIEW OF LITERATURE 
Somewhat similar operative procedures in caring for congenital 
club foot were carried out by Meusel in 1890, by Ogston in 1902, by 
Lauenstein in 1903, by Menciére in 1908, and by Lamy in 1913. In 1931 
André Tréves and Michel reported several successful results by this 
‘‘open-operation’’ method. 

The operation has been called ‘‘ évidement”’ by Sédillot, Menciére, 

and Lamy and “‘exrcochleation”’ by Chlumsky. 
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TABLE I 
Case Reports 

Age at 
Operatic 

(years 


Family 
Deformities 


Sister had club foot. 5 
Brother had club feet. 6! 


_ 
NNN 


<] 


Brother had club foot. 
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moc: 
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own 
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toe DO 


Di 


Results 


Normal motion and appearance. 
Normal motion and appearance. 
Metatarsus varus persists. 
Normal motion and appearance. 
Slight metatarsus varus persists. 
Poor. Parents refused to cooper- 
ate. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Right foot, normal; left, good 
motion but great toe is 
slightly adducted. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal appearance; dorsal flex- 
ion slightly restricted. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Right, normal; left, motion good, 
slight adduction of the great 
toe. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal appearance ; poor motion. 
Normal motion and appearance 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Fair result; associated spina 
bifida occulta. 
Normal appearance; restricted 
motion. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Normal motion and appearance. 
Right, normal; left, slight meta- 
tarsus varus persists. 
Normal appearance; still in plas- 
ter. 
Normal appearance; still in plas- 
ter. 
Normal motion and appearance. 
Normal motion and appearance 
Normal motion and appearance 
Normal appearance; still in plas- 
ter. 
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CONCLUSIONS 
In summarizing the results of this operation, we feel it offers many 
advantages: 
1. It allows full correction of the club foot at an early age. 





Fig. 5-A 


Case 28. Aged one year. 
Before operation. 














Fig. 3-A Fig. 4-A 

Case 9. Aged three Case 13. Aged five and 
years. Before operation. one-half years. Before opera- 
tion. 

























Fic. 3-B Fic. 4-B Fie. 5-B 
Case 9. After operation. Case13. Afteroperation. Case28. After operation. 
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2. It is particularly applicable to the resistant and neglected club 
foot. 

3. It leaves the foot with a good range of motion and there is not 
the stiffness which results from multiple manipulative procedures. 

4. It shortens the period of treatment, and avoids the dissatisfac- 
tion of parents who tire of the length of time taken by the 
manipulative procedures and, therefore, neglect the child. 

5. In five cases (when braces were not worn nor physiotherapy 
carried out), there was a recurrence of the deformity and the 
operation had to be performed a second time; but in all the cases 
except one the final results were good and the tendency to re- 











ia. 6-A 


Case 14. Lateral view of right foot before operation. 























Kia. 6-B 


Case 14. Lateral view of right foot after operation. 
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Fic. 7-C 


Case 39. Lateral view of left foot before operation. 
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Fic. 7-D 


Case 39. Lateral view of left foot after operation. 


currence, which is found in the manipulative method, has not 
been evident. 

6. We have found no interference with the growth of the bones oper- 
ated upon, but checking the growth might be advisable as there 
would be less tendency to recurrence of the deformity. 

The writers express their thanks to Dr. Louis Lamy of Paris who demonstrated this 

method to Dr. Muro. 
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RESULTS OF TREATMENT OF CHRONIC ARTHRITIS AND 
RHEUMATOID CONDITIONS WITH COLLOIDAL SULPHUR 


BY BEN D. SENTURIA, M.D., ST. LOUIS, MISSOURI 


From the Arthritis Division of The Aaron Waldheim Health Clinic, The Jewish Hospital, 
St. Louis, Missouri 


Numerous communications'~““ in the last fifteen years in the 
European literature report favorable results with parenteral sulphur 
therapy in chronic arthritis and allied disorders. Of all the preparations 
in use, Schlesinger » prefers the colloidal suspension known as ‘‘Sulfur- 
Diasporal’’, because of the absence of systemic reaction on intravenous 
injection and freedom from pain when given into the gluteal muscles. 

The present report is based on a study of sixty unselected cases of 
chronic non-specific arthritis and rheumatoid conditions which were 
treated in the main only with intravenous and intragluteal injections of 
colloidal sulphur in the form of ‘‘Sulfur-Diasporal’’ *. No attempt was 
made to combine with this treatment any other form of therapy, except 
that, after the effect of the sulphur injections was determined, thirty per 
cent. of the cases were given a balanced diet containing 1.1 grams of 
sulphur and 100 grams of carbohydrates. 

No foci of infection were removed, no regimen of rest instituted, no 
vaccines or drugs administered, no correction of postural defects at- 
tempted, no increase in vitamin intake advised, nor any physical thera- 
peutic measures resorted to. 

As a rule, one intravenous ampule was given twice a week, or one 
intramuscular ampule weekly. The total number of injections given was 
1035, of which 750 were administered intravenously and 285 intraglute- 
ally. The average number of injections per patient was 17.3; the mini- 
mum, 10; and the maximum, 76. The route employed for medication 
had no effect on the response. The period of observation of this series 
was from eight to sixteen months. 

Before tabulating the results we must consider the classification of 
the types used, and the criteria established for determining improvement. 
The classification adopted by The American Committee for The Control 
of Rheumatism formed the basis of the divisions used,—namely, 
Atrophic (Rheumatoid, Chronic Infectious, Proliferative), Hypertrophic 
(Osteo-arthritis, Degenerative), and Mixed Atrophic and Hypertrophic, 
in which both of the former types are coexistent. In addition, a fourth 

* Sulfur-Diasporal is described by the Doak Company as follows: ‘Sulfur-Diasporal 
I.V. (for intravenous use only) is a highly dispersed colloidal sulfur suspended in dextrose. 
The size of the sulfur particles is from 3 to 5 millimicrons. Each 2-c. c. ampule represents 
10 milligrams of colloidal sulfur, when injected into the blood stream. 


atic po I. G. (for intragluteal use only) is a neutral colloid suspension of 


sulfur compound (magnesium salt of sulfurated arachic acid) suspended in acid-free olive 
oil. Size of the particles about 3 millimicrons. Each 2-c. ¢. ampule represents 20 


milligrams of sulfur.” 
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group is included which comprised those cases in which there was no true 
joint involvement per se, but only involvement of the bursae, fasciae, and 
tendinous attachments about the joints, and referred to by the English 
authors '*'§ as “Fibrositis’’. For the standards used to determine im- 
provement, the salient characteristics of the arthritic and rheumatoid 
states,—namely, pain, impaired mobility, swelling, and deformity——were 
considered ‘‘Marked’’, ‘‘moderate’’, and “‘slight’’ are employed to 
designate the corresponding degrees of increase in mobility of the joints, 
and of diminution in pain, swelling, and deformity. None of the cases 
were deemed to have retrograded because of the sulphur injections. 
Whenever there was a question under which class of response a case 
should be placed, the one less favorable was selected. 

Table I summarizes the age limits and average age of the patients; 
also the minimum, maximum, and average duration of the disease in the 
various types: 

TABLE | 


= a No. of Age Average Max.and Min. Average 
ype of Case ‘ 
; Cases Limits Age Duration Duration 
Atrophie arthritis S 29 to 37 years 6 months to 6 years 
17 years 17 vears 
Hypertrophic arthritis 13 26 to 18.4 years 1 year to 1.8 years 
77 years 20 years 
Mixed atrophie and 
hypertrophic f 15 to 1.5 years 2 to 10 years 
60 vears 20 vears 
Fibrosi is 5 31 to 53.4 years 3monthsto 1 yea 
70 years 2 vears 


There were thirteen men and forty-seven women in this series. The 
preponderance of the hypertrophic type is readily understood when the 
average age of the whole group is known to be forty-eight, the period of 
life when this type predominates. 

Table II records the results obtained in each class: 


TABLE II 


No. of | Markedly Moderately Slightly Unimproved 


Type of Case i 
vI Cases Improved Improved Improved 


Atrophic arthritis S 2(259 1(12144% 2(25% 3(37146% 
Hypertrophic arthritis 13 13(30.2% 8(18.6% 10(23.2% 12(28% 
Mixed atrophic and hyper- 

trophic arthritis } 2(50%) 1(25% 1(25% None 
Fibrositis 5 2(40% 2(40% 1(20% None 


Totals 60 19(31.6% 12(20% 14(23.4%)  15(25% 
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The following case histories * are given in brief to illustrate the type 
of case under consideration and the nature of the response: 


Case 1: Atrophie arthritis. A housewife, aged thirty-four, had had progressive 
involvement of practically all joints, including cervical spine, of eight years’ duration. 
The joints, especially those of the hands, were deformed, thickened, partially ankylosed, 
and painful. The skin of the hands was shiny and thin; the intrinsic muscles were 
atrophied. She had failed to respond to removal of various foci of infection, physio- 
therapy, non-specific and specific vaccines, high-vitamin and low-carbohydrate diet, and 
various drugs. She had been unable to do her housework for about two vears. In 
November 1932, treatment was started with two intravenous and one intragluteal 
ampules of colloidal sulphur twice weekly. By January 1933, the joint pains had practi- 
cally disappeared, motion was restored to a marked degree, and she could perform her 
household duties. She received in all fifty-eight intravenous injections and eighteen 
intramuscular injections, this treatment extending over a period of four months. When 
last seen in August 1933, improvement had persisted. 


Case 2: Hypertrophic arthritis. A truck-driver, aged forty-three, had been un- 
able to work for two years because of constant pain across the lumbar region and radiat- 
ing down the back of the left leg to the heel. Roentgenograms of his spine disclosed 
hypertrophic changes on the bodies of the third, fourth, and fifth lumbar vertebrae. A 
previous regimen of massage and irrigations for a chronic prostatitis, medication, infra- 
red bakings, and a plaster jacket had failed to influence his symptoms. In January 


1933, he was started on one intravenous ampule twice weekly. After the fourth injection 
$v March 
He 


he was symptom-free. The cast was discarded after the seventh injection. 
1933, he returned to work and was still employed when last seen in August 1933. 
received sixteen injections in all and felt that he did not need any more treatment. 


Case 3: Hypertrophic arthritis. A housewife, aged forty-eight, was seen in 
August 1932 for attacks of pain in both sacro-iliae joints of over two years’ duration. 


The roentgenograms displayed hypertrophic changes of both sacro-iliac joints. The 
attacks were occurring every two to four weeks, each lasting about seven days. This 


patient received one ampule intravenously semiweekly. After the eighth injection she 
was free of pain and has remained so for over eleven months. She received thirty-eight 
ampules in all. 

Case 4: Mixed atrophic and hypertrophic arthritis. A housewife, aged forty- 
nine, gave a history of fleeting pains and stiffness in most of her joints following an at- 
tack of pneumonia in 1912. Since 1924, joint changes had developed with increasing 
pain, stiffness, and disability, so that for the last two years she had been unable to get out 
of bed, or dress herself without aid; she was unable to do her housework. Since 1925, 
she had had a tonsillectomy, numerous teeth extracted, an operation on her sinuses, 
various injections of an unknown nature, physiotherapy, several kinds of diets, and had 
taken numerous drugs without arresting the relentless progress of the disease. In July, 
1932, she was started on one ampule of colloidal sulphur every week, given intragluteally. 
After the sixth injection, she began to notice a subsidence of pain and an increase in 
mobility of the joints. Improvement progressed gradually, so that after about two 
months of treatment, she could get out of bed and dress herself without help, and do some 
housework. She has attended to her household duties for about one year now. Roent- 
genograms of her spine and pelvis showed extensive hypertrophic changes on the bodies of 
all the lumbar and sacral vertebrae, the sacro-iliac joints, the crests of both ilia, and of the 
right hip. She received forty-one injections in all. 


Case 5: Fibrositis. A grocer, aged fifty-eight, was seen in August 1932, for a 


* Note: Studies have been made of all the patients in this series, including in each 
case a thorough history, complete physical examination, roentgenograms of the involved 
joints, and routine laboratory studies, including uric acid, blood sugar, and basal metab- 
olism determinations. 
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bilateral subacromial bursitis of nine months’ duration. He could abduct his arms only 
to an angle of about fifteen degrees. His disability had gradually increased in spite of 
physiotherapy, support, rest, and medication. After the fourth weekly injection of 
intravenous sulphur, abduction of both arms increased about fifteen degrees. Motion 
gradually returned, so that by January 1933 practically complete function was restored 
to the right shoulder, and the left arm could be abducted to an angle of sixty degrees. 
This improvement was maintained. In June, 1933, another course of the same treat- 
ment was instituted. The left arm can now be abducted to an angle of 105 degrees. 
This patient received a total of thirty injections. 


COMMENT 

The majority of the patients who were benefited began to show 
improvement after the third and before the tenth injection. As there 
were some who did not experience relief until the fifteenth ampule, it was 
deemed best to establish twenty injections as a course; this number were 
given before abandoning hope in any particular case. Some received a 
second course after an interval of one to six months with increasing bene- 
fit. The sulphur can be given continuously as long as benefit accrues. 
Improvement was maintained in the vast majority of cases after cessation 
of sulphur therapy. In those who did not obtain a favorable result, and 
who began to retrogress after showing betterment, mechanical factors, 
such as obesity, constant trauma, and postural maladjustments—were 
apparently the basis of the failures. In others the morbid processes 
were so advanced that the best that could be hoped for was an alleviation 
of pain. 

The prompt and decisive response obtained with the institution of 
colloidal-sulphur therapy is striking; any other position than that the 
effect was produced by the sulphur is untenable. The psychic element 
involved in patients submitted to a new medicament must be considered. 
Likewise, the optimism engendered by association with fellow-patients 
who had been definitely improved by the injections played, at the most, 
an insignificant rdle. Remissions occurred in the diseased states under 
consideration; but to believe that these took place in forty-five out of 
sixty cases concomitantly with the onset of the treatment is out of the 
question. The low-carbohydrate diet too can be dismissed with a werd. 
Only thirty per cent. of the patients were given the diet after the effect of 
the sulphur therapy had been established; the fifteen who are listed under 
the failures also followed this diet. In addition, many of the patients had 
been on such a diet for a long time without any benefit. 


CONTRA-INDICATIONS AND UNTOWARD EFFECTS 
There are no contra-indications so far as could be determined. 
Patients with chronic myocarditis, cardiac decompensation, chronic 
cardiac valvular disease, hypertension, arteriosclerosis, hemiplegia, 
diabetes mellitus, epilepsy, bronchial asthma, chronic bronchitis, pul- 
monary emphysema, cirrhosis of the liver, and various endocrinopathies 
were not adversely influenced by the treatment. No signs or symptoms 
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suggesting damage to any of the systems developed. Routine urine 
examinations failed to reveal any change in kidney function. 

No general reaction occurred with the intravenous method. How- 
ever, severe pain was produced at the site of injection whenever any of the 
suspension escaped into the subcutaneous tissue. As with the intra- 
muscular route, no necrosis, abscess, or slough ever developed. The 
fluid is apparently completely absorbed when given into the buttocks. 
Slight discomfort at the site of injection, with a rise in temperature to 100 
degrees, occurred at times with the latter method. Recently, Wheeldon 
and Main'® have shown by animal experimentation that the dosage 
employed clinically is well within the limits of safety. The methods 
approach the ideal type of ambulatory treatment. 


CHEMOTHERAPEUTIC ACTION 

A review of the literature has revealed significant studies both of the 
sulphur metabolism in the arthritides and of the effect of sulphur in- 
jections. Goldthwait, Painter, and Osgood *° in 1904 reported two cases 
of atrophic arthritis in which there was a definite loss of sulphur, and one 
case of hypertrophic arthritis in which there was a pronounced sulphur 
retention. Cawadias *! found an increase in both the total sulphur and 
unoxidized, or neutral, sulphur in the urine, in cases of atrophic arthritis. 
He attributes the good results from sulphur injections to the replacement 
of sulphur lost by these patients. The writer does not concur in this 
hypothesis, as ten to twenty milligrams a week is hardly sufficient sulphur 
to balance any loss. Race ” likewise found in twenty out of forty-two 
cases of rheumatoid (atrophic) arthritis an increase in the unoxidized 
sulphur of the twenty-four-hour urine output, and feels that there is a 
deficient oxidation of sulphur in these cases. McDonagh * is of the 
opinion that colloidal sulphur is of value in all cases in which fibrosis is 
occurring and has formed, providing the fibrous tissue has not become 
completely organized. 

With a view to ascertaining the physicochemical effects of sulphur 
injections, Meyer-Bisch and his associates * reported that there results 
an increase in the ethereal sulphates of the blood and synovial fluid, a 
decrease in the sulphur content of the articular cartilage, and a decrease in 
the latter’s property of swelling when placed in distilled water (‘‘vermin- 
derte Quellbarkeit’’). Schlesinger” believes that sulphur compounds 
play an important part in the oxidation processes of cells, a theory first 
advanced by Hopkins *; and that the introduction of sulphur into the 
body aids this process. The theory of diminished oxidation in cases of 
arthritis is in accord with those of Pemberton *, who states that impaired 
circulation in the joints, resulting in deficient oxidation or nutrition, 
might be a prime factor in the arthritic changes; and of Llewellyn *’, who 
contends that a ‘‘subthyroidic state’’ or ‘“‘suboxidative state’’ exists in 
many arthritics. Kahn and Goodridge ** are convinced that sulphur 
metabolism studies ‘‘in this field should be fruitful in results to him who 
will study this condition thoroughly ”’. 
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CONCLUSIONS 


It is felt that empirically, at least, the value of colloidal sulphur in 
arthritis and allied states has been established. No claim is made that 
this remedy is a panacea for these morbid conditions, nor is it the purpose 
of this communication to replace with colloidal sulphur such established 
measures as removal of foci of infection, rest, diet, vaccines, colonic 
irrigations, correction of postural defects, physiotherapy, and the in- 
dicated medication. The author is fully cognizant of the fact that no 
single agent or factor can cause the disease; nor can any one therapeutic 
measure, as a rule, effect a relative cure. In view of the good results 
obtained, it is believed that colloidal sulphur can be, in many cases, a 
valuable adjunct to those measures commonly employed in arthritis and 


allied disorders. 
SUMMARY 


1. Colloidal sulphur injections were used in sixty unselected cases 
of arthritis and rheumatoid conditions with improvement in seventy-five 
per cent. of the series. 

2. It is apparently a thoroughly safe remedy and well adapted to 
routine ambulatory treatment. 

3. The mode of action of sulphur parenterally given is not definitely 
known. The opinion is held that it aids the oxidation processes of cells. 

4. Colloidal sulphur deserves a place among the antirheumatic 


remedies. 
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From the time of the publication by Goldthwait and Osgood, in 1905, 
of their studies on the sacro-iliac joint, American orthopaedic surgeons 
have given increasingly great recognition to the relation of sciatic pain to 
disease of this joint and the sacrolumbar region. They were not the first 
to point out the possibility of such a relationship. Credit for this would 
appear to belong to John Hilton. In the United States there is now fairly 
general acceptance of the view that the great majority of cases of subacute 
and chronic sciatic pain have their origin in lesions of the lumbar spine, 
the sacrolumbar and sacro-iliac articulations. Until very recently the 
chief réle in producing sciatic pain has been ascribed to the sacro-iliac 
joint. P. C. Williams has published a study in which he ascribes the 
cause of sciatic pain to a diminished lumbosacral joint space. The ob- 
jections to this as a general explanation for this sympton will be men- 
tioned later. In the meantime, to those familiar with the literature of 
this subject, it cannot have escaped notice that our European colleagues 
have been singularly silent in respect to this explanation of sciatic pain. 
Since much is being written continually on this subject, we should have to 
conclude that there is either a very sceptical attitude concerning the 
causative réle of these lesions, if not of their very existence, or else that 
there is a lack of acquaintance with the fairly profuse literature of the 
subject. It is indeed somewhat surprising to find that Schanz in discuss- 
ing this symptom speaks of disease of the bony pelvis as a cause, but only 
in this indefinite manner. Of those methods of treatment which are 
applicable to the sacro-iliae and lumbosacral joints, and which have been 
so successful in American hands, there is no mention. 

The explanation for sciatic pain in connection with lesions of the 
sacro-iliac joint which was originally offered by Goldthwait and Osgood 
was predicated upon the contiguity of the lumbosacral cord to the anterior 
aspect of this joint. Inasmuch as anatomical study shows that we may 
speak only of contiguity and not of contact with it, and since no evidence 
has been offered of the existence here of pathological infiltrations which 
would furnish a satisfying explanation of the symptom of sciatica, it is not 
surprising that the response should have been one of incredulity. The 
hypothesis was later brought forward that sciatic pain in connection with 
sacro-iliac lesions is to be regarded as a “referred pain’’, and similar in 
this regard to the pain in the region of the knee so often encountered in 
connection with hip disease. This rests upon the fact that the innerva- 

* Read before the American Orthopaedic Association at Washington, D. C., May 9, 
1933. 
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tion of the sacro-iliae joint is from the lumbosacral plexus. It would ap- 
pear that this hypothesis is greatly weakened by the well attested fact that 
in this form of sciatica we almost always find definite and often severe 
tenderness at the sciatic notch and in the buttock. This is a phenomenon 
difficult to reconcile with the conception of pain which is merely referred 
or “sympathetic” inits nature. It has, furthermore, been often observed 
that, whereas careful immobilization of the pelvic joints has frequently 
failed to relieve the sciatic pain, prompt relief has most often followed light 
traction to the extremity, when properly applied. 

It should here be noted that all of the considerations dealt with in this 
communication pertain only to those cases in which the clinical study ap- 
pears to indicate that the sciatic pain is to be attributed to a lesion of the 
lumbosacral part of the skeleton. With the differential diagnosis of scia- 
tic pain in general we are not, at present, concerned. It is to be assumed 
that we bear in mind that sciatic pain may be in the foreground of the 
clinical picture of spinal tumor situated as high as the level of the tenth 
thoracie vertebra, for example; furthermore, that a perineuritis of the 
nerve from metallic or other toxic causes may be assumed to occur upon oc- 
easion. It may also be pointed out that upon purely clinical grounds 
there is reason to believe that very often we may properly speak of pain in 
the common peroneal nerve rather than in the sciatic nerve itself. Ana- 
tomically, it is always easy to separate the peroneal from the tibial part of 
the sciatic nerve throughout the whole trunk; most often the division takes 
place at the mid-thigh. The painin sciatica is most often felt along the pos- 
terolateral aspect of the thigh, and the tenderness at the back of the fibular 
head at the so called Valleix point is strongly suggestive, especially since 
there is no tenderness along the course of the tibial division where this may 
be followed. The significance of this observation will be referred to later. 

In a recent publication, Williams has sought to show that in the ma- 
jority of cases of sciatica there is found a narrowing or complete loss of the 
space between the fifth lumbar vertebra and the sacrum. To this he 
attributes the sciatica by reason of ‘motion at the lumbosacral joint plus 
the constriction of the intervertebral foramen and the arthritic lipping 
which follows the loss of joint space”. There would seem to be much ob- 
jection to this as an explanation for the generality of cases. That such 
narrowing is frequently observed is beyond question, and that it is seen in 
some of the instances in which sciatica is observed is also beyond doubt. 
However, a number of such roentgenographic findings have been encoun- 
tered in which no sciatic pain has ever existed. On the other hand, we 
have thus far encountered no such case in which sciatica and narrowed 
joint space were found without, at the same time, presenting evidence, in 
the stereoscopic view of the pelvis, of arthritic change in the sacro-iliac 
joint of the painful side. When the sciatica is bilateral the changes are, as 
a rule, to be found in both sacro-iliac joints. If the loss of lumbosacral 
space of marked degree results in narrowing of the intervertebral fora- 
mina, we should expect to find bilateral sciatica as the rule. As a matter 
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of fact, it is the exception and, when found, should arouse suspicion of 
possible tumor of the cord. A very few eases have been observed in which 
marked lateral displacement of the fifth lumbar vertebra on the sacrum 
resulted in sciatic pain, apparently due to this cause. In a case at present 
under observation, disorganization of the lumbosacral joint, of chronic 
infectious origin, has presented the picture of unilateral sciatic pain; asso- 
ciated with it are definite muscular atrophy and evident diminution of both 
the patellar and Achilles reflexes on the one side only. Pain is always 
absent in the recumbent position and has been made to disappear by 
means of an efficient lumbosacral support. We would seem, here, to be 
dealing with a truly radicular syndrome. 

For many years the sacro-iliac joint has been a fascinating subject for 
study as well as for speculation. If it appears to be vulnerable because it 
has no direct muscle control, it seems at the same time to be well pro- 
tected from damage by reason of the wide area of apposed articular sur- 
faces and the exceedingly strong and broad ligamentous bands with which 
itis provided. For this reason, the concept of primary relaxation of these 
ligamentous supports, to the degree permitting subluxation to occur, has 
always seemed to many to be born of need rather than of credible evidence. 
Corroboration of such displacement by means of roentgenography has not 
been possible and comparatively few clinicians have been able to satisfy 
themselves that movement of this joint could be established by careful 
examination of patients. Excepted from these statements, of course, are 
the gross displacements resulting from great violence. It has always 
seemed difficult to explain the sudden occurrence of symptoms ascribable 
to this joint in persons of great vigor as the result of overexertion, making 
a misstep, or twisting the trunk while playing golf. Under such cireum- 
stances, however, the sacro-iliac complex does present itself repeatedly. 
On the other hand, it is credible that in a joint having practically no in- 
herent motion in the male, or in either sex under ordinary circumstances, 
an arthritic process may exist for a long time without producing symp- 
toms. Indeed, with the refinement of roentgenographic technique and 
the routine use of the stereoscopic films, such processes have become mat- 
ters of frequent observation either in the absence or the presence of clinical 
symptoms. That the existence of such an arthritic process could have a 
relaxing effect upon the ligaments, thus subjecting the joint to abnormal 
motion with consequent increase of joint irritation and pain, would seem 
not to be far-fetched, and this has been for many a satisfying explanation. 
In addition, it must be borne in mind that an arthritis may be long in 
existence without producing changes visible in the roentgenogram, just as 
is unquestionably and frequently the case in joints more superficially 
placed and better adapted for roentgenographic study. However, it hap- 
pens that in no inconsiderable number of cases, in which this sacro-iliac 
syndrome presents itself in acute form, there are two considerations which 
deserve attention. Quite a number of the patients who attribute the sud- 
den onset of sharp pain and disability to some trauma or overexertion can 
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be made to recall backache or so called “lumbago”’ attacks of varying 
severity which they have had more or less recently. In addition, and 
with or without such history, the careful study of stereoscopic films of the 
pelvis will often disclose definite evidence of arthritic change in the sacro- 
iliac joint on one side or both sides. 

Unsatisfied with the explanations hitherto advanced for sciatic pain 
in connection with the sacro-iliac joint, one of us has given thought to this 
for many years. The most characteristic sign in connection with this 
joint, as well as for sciatica without reference to its origin, has been spoken 
of in America, by Goldthwait and Osgood originally, as “straight leg 
raising’’, but long before that, however, as ‘“‘ Laségue’ssign’’. Restriction 
of the freedom of flexion of the hip joint, with the knee held fully extended 
by the examiner, together with pain referred to the region of the sacro- 
iliac joint, has been spoken of in this country as the “‘sacro-iliaec phenom- 
enon”’ quite apart from the existence of sciatic pain. This has been con- 
strued as depending upon the pull made by the hamstrings upon the 
ischium; after the other side of the pelvis is stabilized in the position of 
standing, sitting, or lying, movement will occur at the sacro-iliae joint if 
this be possible. The sensation of pain here is held to be the consequent 
local reaction, quite apart from the possibility of determining motion by 
any other means. The search for other possibilities in the way of muscle 
reactions to motion in the sacro-iliac joint revealed the fact that the pyri- 
formis is the only muscle which may be said to bridge this joint, and that 
it has a very intimate, anatomical relationship with it. It has also a very 
close and unique relationship with the sciatic nerve. 

Recent search through the literature has revealed the fact that, in 
1928, Yeoman published the first reference to the pyriformis muscle in rela- 
tion to the cause of sciatic pain. He called attention to the fact that the 
lumbosacral plexus is ‘‘separated from it {the sacro-iliac joint] by the 
pyriformis muscle and its fascia of origin’. He furthermore remarked 
that ‘“ Any lesion of the sacro-iliae joint may cause inflammatory reaction 
of the pyriformis muscle and its fascia’’. 

It will here be of interest to note what anatomists say of the relation- 
ships of the pyriformis muscle and the sciatic nerve, quite apart from any 
considerations of clinical character. The pyriformis arises ‘“‘from (1) the 
lateral part of the ventral surface of the second, third, and fourth sacral 
vertebrae; (2) the posterior border of the great sciatic notch; and (3) the 
deep surface of the sacro-tuberous (great sacro-sciatic) ligament near the 
sacrum’”’.? Braus declares that ‘usually the origin of the muscle em- 
braces the joint capsule between sacrum and ilium and extends for a short 
distance on to the ilium’’. According to Braus, the pyriformis is the 
fourth in strength of the external rotators of the hip, coming after the 
quadratus and obturator internus (cum gemellis). It is relaxed in flexion 
and outward rotation, a position commonly taken by patients with acute 
sciatic pain. Most anatomists emphasize the close relationship between 
the pyriformis and the sciatic nerve. Says Morris: “The relation of the 
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[sciatic] trunk to the pyriformis muscle is more or less unique. It may 
pass either above or below the muscle, it may split and pass around the 
muscle, or the muscle may be split and surround the nerve. Again, there 
may be a splitting of both the muscle and the nerve, in which case any 
possible combination of the four parts may occur.”’ In about ten per cent. 
of all cases, the common peroneal nerve perforates the pyriformis, passing 
through its substance. 

Anatomical study upon the cadaver has substantiated the quotations 
just given. It has also revealed some additional points of interest and 
importance. The long head of the biceps is not simply inserted into the 
tuberosity of the ischium. Its fibers of origin may be followed into the 
sacrotuberous ligament, with which it is practically continuous. Further- 
more, from the sacrotuberous ligament there arises, quite constantly, a 
definite portion of the pyriformis muscle. On fairly pliable cadavera, the 
experiment was made of performing the straight-leg-raising test. When 
the thigh reached approximately twenty-five to fifty degrees of flexion 
with the trunk, the hand within the pelvis could plainly feel the tightening 
of the sacrotuberous ligament and of the pyriformis muscle as well. It 
would seem that we have here the most plausible explanation of Laségue’s 
sign or the straight-leg-raising phenomenon. Many writers ascribe this 
to the stretching of the sciatic nerve. In many patients with sciatie pain, 
the limit of straight leg raising is reached when only a few degrees of hip 
flexion have been accomplished and long befove stretching of the nerve 
may be spoken of. Wiedhopf believes that the Laségue phenomenon in- 
dicates that we are dealing with disease of the nerve roots. He brings as 
evidence the fact that sacral anaesthesia causes the Laségue test to become 
negative. However, this is precisely what one should expect, since the 
innervation of the pyriformis is from the first and second sacral nerves and 
that of the long head of the biceps from the first, second, and third sacral 
nerves. On the other hand, in eight cases, after anaesthetic blocking of 
the sciatic nerve trunk, the Laségue test was still obtainable. Wiedhopf 
holds that this eliminates the involvement of the trunk as explanation of 
the Laségue sign. 

Lindstedt believes that the sign of Laségue indicates a muscular 
lesion involving most often both the lumbar and the gluteal regions. He 
holds that the Laségue manoeuver operates by producing flexion in the 
region of the sacrolumbar joint. This is in accord with the Albee theory 
of ‘‘myofascitis’”’. It seems likely, indeed, that this may be the explana- 
tion of some cases. In our opinion, however, it explains only a portion 
of them. Even in this case, it seems credible that the pyriformis is the 
structure of primary importance. 

The significance of these anatomical relationships in the present 
connection lies in the following statements: The pyriformis muscle is the 
one muscle which may be said to bridge the sacro-iliae joint. A part of 
its origin is intimately bound up with the capsular investment of the joint 
and is, therefore, subject to reflex spasm consequent upon intra-articular 


irritation, just as is observed in other joints. The relationship of the 
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pyriformis to the sciatie nerve is especially close; particularly is this true 
of the common peroneal portion. This awakens thought of the possibility 
of the mechanical effect of pressure upon the nerve as the result of con- 
tinuous spasm of the muscle. Clinical evidence of such spasm has been 
found in the presence of limitation of motion in inward rotation of the 
thigh, if looked for with the patient’s hip joints fully extended but not 
hyperextended. A satisfactory way of making this test is by having the 
patient lie prone on a hard surface and rotate the thighs by means of the 
legs flexed at the knees. What is spoken of as “tenderness at the sacro- 
sciatic notch” is usually found to be a rather diffuse tenderness corre- 
sponding to that portion of the belly of the pyriformis which can be affected 
by pressure through the mass of the gluteus maximus. Pressure upon 
the superior gluteal nerve should call forth a tenderness much more 
circumscribed, but which would have to be much nearer the iliae crest than 
is usually the case. The location of tenderness would appear to correspond 
much more nearly to the location of the belly of the pyriformis itself. 
That the pressure of a muscle belly upon the trunk of the sciatic 
nerve can be productive of pain and tenderness must be looked upon as 
unproved at present. As a matter of inductive reasoning it seems un- 
likely, except as it may represent, in the form of muscle tenderness itself, 
the result of chronic fatigue or inflammation. It is interesting that Hyrtl 
attributed such an effect to the ‘‘pressure and friction upon the sciatic, 
produced by the contractions of the quadratus femoris”? and “calling 
forth: the unbearable pains caused by any movement of the thigh in 
rheumatism and inflammatory sciatica”. It has been striking to observe 
that a large branch of the inferior gluteal artery, with its accompanying 
vein, crosses the sciatic trunk under the belly of the pyriformis.'’ Con- 
tinuous pressure here from contraction of the pyriformis may conceivably 
produce a sustained congestion, both in the vein and in the circulation of 
the nerve sheath. Thus might be explained not only the sciatic pain, but 
also the tenderness in the pyriformis area. Circulatory disturbance in 
the nerve sheath would also account for tenderness along the course of 
the trunk for a variable distance and without assuming that there must 
exist an inflammatory process of the sheath itself. In performing the 
Laségue, or straight-leg-raising, test in cases of acute sciatic pain, one 
often has the experience that movement is very soon checked by severe 
pain along the nerve. The pyriforn.is, as well as the biceps tendon, has 
part of its origin in the great sacrosciatie ligament and this movement 
will render the biceps taut.. This will effect a direct irritation of an already 
spastic pyriformis and increase the tension on a previously congested 
sciatic or its common peroneal portion. While this explanation of sciatic 


pain in connection with disease of the sacro-iliac joint must be looked 
upon as speculative and lacking direct proof of its tenability, this is also 
true of the others which have been offered. On the other hand, it has 
the advantage of being based on a mechanism having a definite anatomical 
basis and with substantial clinical and corresponding evidence in hand. 
Perhaps it is not too much to hope that a more satisfying interpretation 
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of the symptom of sciatic pain in connection with sacro-iliae disease may 
have the effect of influencing many who have hitherto been sceptical of the 
importance of this structure as the most frequent cause of pain. 


ANATOMICAL STUDY 


The statements made in the body of this paper are supported by 
studies made in the Departments of Anatomy and Pathology of the 
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A portion of the pyriformis muscle has been cut away to show the branch of the inferior 
gluteal artery and vein lying immediately upon the sciatic trunk. In our dissection this 
has always been shown to involve a very abundant venous plexus. (From Bardeleben, 
Haeckel and Frohse.'") (Courtesy of Gustav Fischer.) 
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University of Cincinnati College of Medicine. The study consisted of: 
(1) the dissection of fourteen cadavera with the view of establishing the 
relations of the sacro-iliae joint to the sacrolumbar plexus and of the 
sciatic nerve to the pyriformis muscle; (2) a corroboration of the anatomical 
statements quoted from anatomists in the foregoing discussion. 

The plexus lies against the posterior surface of the pelvie cavity, 
medial and inferior to the sacro-iliae joint. The plexus consists of the 
trunks and branches of the fourth and fifth lumbar, and the first, seeond, 
and third sacral nerve roots. The peroneal division of the sciatic nerve 
comes from the fourth and fifth lumbar and the first sacral nerve roots. 
The tibial division of the sciatic nerve rises from the nerves of the fourth 
and fifth lumbar and the first, second, and third sacral segments. The 
superior gluteal originates in the fourth and fifth lumbar and the first 
sacral nerve roots, the obturator and the femoral in the seeond, third, 
and fourth lumbar nerve roots. The first and second lumbar nerve 
trunks may pass over the inferior aspect of the sacro-iliae joint or remain 
entirely medial to it. The lower three trunks of the plexus in no way 
come in contact with this joint. There is a very intimate relation of the 
branches of the plexus with the blood vessels. In fact, they are so closely 
interwoven that it is difficult to separate them. The many variations 
that exist in the relationship between the plexus and the vessels are of no 
practical importance. Intrapelvie origins of the pyriformis muscle are: 
(1) the roots of the second, third, and fourth sacral vertebrae and from 
the ilium lateral to the greater sciatic foramen; (2) the capsule of the 
sacro-iliac joint; (3) the anterior sacrospinous ligament. The muscle 
passes out of the pelvis from the greater sciatic foramen and additional 
sources are the pelvie portion of the sacrotuberous ligament, especially 
the upper part, and the upper margin of the greater sciatic notch of the 
ilium. The pyriformis muscle forms a rounded tendon which is inserted 
under the superior and medial aspects of the greater trochanter, and it 
receives its nerve supply from the first and second sacral nerves. The 
sciatic nerve passes directly over the pelvic portion of the pyriformis 
muscle and the two leave the pelvis conjointly. The sacrotuberous 
ligament occupies the interval between the tuberosity of the ischium and 
its medial attachment to the posterior aspects of the tubercles of the 
transverse processes and lateral margins of the third, fourth, and fifth 
sacral segments, as well as the lateral aspect of the coccygeal segment. 
The ligament becomes narrower as it approaches the ischium and again 
expands as it joins the superior aspect of the tuberosity, forming a tendi- 
nous union with the attachments of the hamstring muscles. The 
sacrospinous ligament arises from the lateral margin of the lower portion 
of the sacrum and the upper coccygeal vertebra. A portion of it fuses 
with the sacrotuberous ligament, finally becoming attached to the spine 


of the ischium. 
Ten post-mortem examinations were made after the pelvis had been 
eviscerated. A study of the sacrotuberous ligament and the pyriformis 








134 A. H. FREIBERG AND T. H. VINKE 


muscle was made during straight leg raising. The sacrotuberous ligament 
became definitely taut, after raising the leg twenty-five degrees from the 
horizontal plane, because of the direct continuity of the sacrotuberous 
ligaments to the hamstrings at the tuberosity of the ischium. The 
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Fig. 2 
Modified from Toldt,’ to show the portion of the fascial origin of the pyriformis 
which springs from the capsule of the sacro-iliac joint (anterior sacro-iliac ligament). 
(Courtesy of Urban und Schwarzenberg.) 
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pyriformis muscle was also tightened during this procedure, as well as in 
the internal rotation of the thigh. 
A study of the kinesiology of the pyriformis muscle shows that its 








Modified from Toldt,’ to show the sacrotuberous ligament B and above B, 
the fascial origin of the pyriformis springing from it. At C is shown the con- 
tinuity of fibers from the tendon of the biceps with those of the ligamentum 
sacrotuberosum. (Courtesy of Urban und Schwarzenberg.) 
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action is changed if its point of insertion is fixed, as in standing. In 
other words, its point of origin becomes the trochanter and not the pelvis. 
The action of the pyriformis would be to pull the pelvis forward and 
elevate the opposite side. It seems possible that a study of this action 
may furnish the explanation of the scoliotic postures assumed in connec- 
tion with sciatie pain. This is left for future investigation. 

The study of the relationship of the pyriformis muscle and _ sciatic 
nerve and of the neurovascular plexus between them is strongly sugges- 
tive. It suggests that the relief obtained from manipulative procedures 
for sciatic pain may have its explanation in the release of adhesions be- 
tween the pyriformis muscle and the nerve sheath rather than from the 
stretching of the nerve trunk. Perhaps it may not be going too far to 
intimate that surgical attack upon the tendon of the pyriformis at its 
trochanteric attachment might prove to be appropriate in some cases 
of very obstinate sciatic pain. Naturally, it would be proposed for such 
cases only as were believed to depend upon the relationship with this 
muscle. 
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CHRONIC OSTEOMYELITIS PRESENTING DISTINCT 
TUMOR FORMATION SIMULATING CLINICALLY 
TRUE OSTEOGENIC SARCOMA* 


BY GEORGE R. ELLIOTT, M.D., NEW YORK, N. Y. 


Recent literature regarding osteomyelitis reveals little but the strug- 
gle between the maggot and the microphage. The writer begs to refer the 
reader to the other side of the picture where, in certain cases, a correct 
diagnosis holds life, an incorrect diagnosis death. 

The late Dr. Starr gave us a picture of acute osteomyelitis developing 
in the early years of childhood, from two to ten years. This stands today 
as a classic in surgical literature. With few exceptions, osteomyelitis in 
early childhood is readily diagnosed. It is in cases later in life that we 
meet with difficulty in establishing a correct diagnosis. Here again, cases 
which have not been diagnosed early, but which show sequestra and bone 
destruction, can readily be dismissed. The most puzzling cases are those 
in which there is a moderately painful femur or tibia with swelling and 
little or no temperature or leucocytosis, symptoms not unlike those of 
several other bone tumors and bone lesions. 

Thirty years have done much to give us a better classification of 
tumors. The work done by the Bone Sarcoma Registry has had much to 
do with bringing this about. As in osteomyelitis, here also can large 
fields be eliminated readily,—/.e., those giving a clean-cut history and 
classical roentgenographic showing. These fields are entirely outside the 
scope of this paper. 

To Dr. Ewing is due the credit of first bringing to the front the term 
osteogenic, a term now generally used by modern writers, in the Ewing 
sense, to indicate tumors derived from tissue intended to form bone. 
Here again, the benign osteogenic tumors are so well known that they, 
too, can be excluded. The field is, therefore, narrowed down to the 
malignant osteogenic sarcomata. 

Some years ago, when the author was devoting a great deal of time 
to pathological teaching, he made a collection of sarcomata. These were 
labeled in accordance with the then accepted classification,—fibro, myxo, 
chondro, osteoid, small round-cell, large round-cell, spindle-cell, ete. It 
was taught that each type carried with it a certain difference in prognosis. 
Practically all of this is now discarded. Very little attention is now given 
to separate clinical entities. Fibro, myxomatous, cartilaginous, or bony 
parts have little prognostic significance, since the latter depends upon the 
activity and quantity of the undifferentiated cellular portions of the 
tumor. Histologically, these tumors usually show intercellular substance 
resembling fibrous, cartilaginous, or osteoid tissue, as well as undifferenti- 
ated tissue. Usually one or another of these elements predominates, 


* Read before the American Orthopaedic Association, Washington, D.C., May 9, 1933. 
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but, as a rule, all the elements may be found in some part of the tumor. 
The diagnosis depends upon the examiner and the part of the tumor 
examined. The perplexing cases are those in which we are dealing with 
a rather slowly growing sarcoma or with a sclerosing osteomyelitis. 
Production of bone occurs in both cases. 

As an aid to differentiation of the subject which we are considering, 


the following borderline case is presented. 


CASE REPORT 


History: An Italian, aged forty-six years, a carpenter by occupation, was seized while 
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Cross section of specimen. Lower Roentgenogram of specimen. 


end of femur. 
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Photomicrograph, showing tumor formation which is chiefly composed of plasma 
cells. 


at work, without any known injury, with a dull pain at the lower end of the right thigh 
The swelling above the knee joint increased and became irregular in contour. Ten days 
later, the patient was admitted to St. Francis Hospital, New York, Service of Dr. A. H. 
Harrigan. There was no history of previous typhoid fever. Patient denied ever having 
had syphilis. 

Examination: Wassermann, negative; roentgenographic examination at this time 
practically negative. Measurements taken eight inches above ‘he lower end of the 
patella revealed the left thigh to be three inches greater in circumference than the right 
thigh. There was marked tenderness of the lower part of the thigh, and pressure elicited 
pain which continued but at no time was paroxysmal 

In an endeavor to make a diagnosis, most of the twenty-two rules of procedure for 
bone lesions advocated by Dr. Bloodgood! were carefully observed. Roentgenograms 
were taken from time to time. Several of the surgeons who saw these differed in inter- 
pretation. At a somewhat later period the roentgenograms revealed a distinct soft 
shadow, and the clinical symptoms appeared more and more to suggest sarcoma. At 
this time a biopsy was made. Dr. Nelson, the Pathologist, reported finding a few pus 
cells. Beyond this, the laboratory findings were unsatisfactory. Amputation was 
decided upon and performed at the hip joint. Three and one-half years afterward, the 
patient is living and well. 

Figures 1, 2, and 3 are presented to give a clearer understanding of 
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the preceding case. Figure 1 shows a cross section of the lower end of the 
femur, revealing a distinct tumor formation. In Figure 2, the roent- 
genogram of the specimen, the outline of the bone is visible. Marked 
evidence of bone destruction in the medullary cavity is seen. Outside the 
bone cortex there is visible a large mass of soft tissue, apparently semi- 
organized. Figure 3 is a photomicrograph showing tumor formation. 
Histologically, this large mass is composed almost entirely of plasma 
cells, the presence of which speaks strongly for a rather subacute or 
chronic inflammatory process as its producing factor. It is the belief of 
most modern workers that these cells are derived from the lymphocyte 
They are slightly motile and have phagocytic power. Aside from this 
minor function of phagocytosis, the importance of the plasma cell in 
inflammation is unknown °. 

Dr. James Ewing 
spent considerable’ time 
with the writer in study- 
ing the gross and micro- 
scopic specimens. He 
was unwilling to make a 
diagnosis and requested 
the author to refer the 
matter to the Bone Sar- 
coma Registry under the 
supervision of Dr. E. A. 
Codman, of Boston. Most 
of the returns from the 
Registry favored the diag- 
nosis of chronic osteomye- 
litis. Dr. Ewing demurred 
somewhat to this diagnosis 
and finally sent the follow- 
ing opinion: ‘‘Chronic in- 
flammation. Very abun- 
dant plasma-cell reaction. 
The case may throw some 
light on the origin of 
plasma-cell myeloma. 
The gross section is very 
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remarkable. 


DIFFERENTIAL DIAGNOSIS 


The following com- 
munication was received 
from Dr. E. A. Codman in 
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en salen — t for a Ewing’s sarcoma (endothelial myeloma). (By 
few lines pertaining to the courte SY of Memorial Hospital. 








Fig. 6 
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subject of diagnosis to be read to the members of the American Ortho- 
paedic Association. He wrote: ‘ You have hit on one of the most difficult 
points in the diagnosis of bone tumors. If you should review the Registry 
collection, you would find that many cases of sarcoma have been mistaken 
for osteomyelitis. There are still many surgeons who cut first and then 
diagnose afterwards. Contrary to the general belief, osteomyelitis in 
adults, who have had no previous infection, is very rare; yet surgeons still 
continue to cut into bone tumors, thinking that the probability is that the 
condition is inflammatory. From a pathological point of view the 
question is a very interesting one.’ 

In a comparatively recent communication regarding the difficulty 
met with in making a diagnosis, Dr. Bloodgood says: ‘‘ As my experience 
grows and more cases of sclerosing and other types of osteomyelitis and 

the different types of sar- 
] coma in early stages come 
under my observation, I 
am finding greater diffi- 
culty in making an exact 
differential diagnosis.” 





ROENTGENOGRAPHIC 

CHARACTERISTICS 

Following the taking 
of a very complete clinical 
history, a good roentgeno- 
gram, properly interpreted, 
stands out as one of the 





most important aids in 
making a diagnosis. The 
roentgenogram alone will 
often settle the differential 
diagnosis. A few classical 


conditions whose atypical 
forms give the most trouble 
are shown through the 
courtesy of the Memorial 
Hospital, of New York. 
Two of these cases, even 
after a biopsy, were diffi- 
cult to diagnose; the others 
were diagnosed from the 


| 
roentgenograms of bone 


roentgenograms' alone. 
Note the ‘‘sun-ray”’ ap- 
pearance given by certain 
types of the sclerosing 











Fig. 7 
Garré’s sclerosing osteomyelitis. (By courtesy of 
Memorial Hospital.) 
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form of osteogenic sarcoma (Fig. 4). Yet this is not the most frequent 
type; according to Geschichter and Copeland ! it ranks third, with seventy- 
five cases among a total of 360 osteogenic sarcomata. Again, where the 
roentgenogram shows the presence of sequelae and bone destruction, 
with a good clinical history, a diagnosis of osteomyelitis is readily made 
(Fig. 5). 

Figure 6 shows a Ewing’s sarcoma (Ewing's endothelioma of the 
Johns Hopkins School). It must be admitted that right here confusion 
arises in interpreting the roentgenographic findings in many cases 
Frequently, the roentgenographie characteristics do not differ greatly 
from those of chronic sclerosing osteomyelitis. There is central invasion 
and bone proliferation in both cases. 

It is in the early stages, especially of sclerosing osteomyelitis of the 
Garré type, that diagnostic difficulty arises. It is generally agreed that 
sclerosing sarcoma cannot be differentiated from the Garré type of 
The 
roentgenographic appearance of the latter frequently bears a close re- 
semblance to that of Ewing’s sarcoma. In both there is a widening of 
the shaft by stimulation in the periosteal and cortical zones. The 
medullary cavity becomes narrowed or obliterated, while the cortex is 
thickened and the density much increased. The clinical history may 
help us here. The clinical history is the reverse of that presented by 
Ewing’s sarcoma. The latter begins mildly, but rapidly produces acute 
symptoms. Garré’s sclerosing osteomyelitis begins acutely, but rapidly 
becomes chronic, extending over a period of years, with ossification much 
more pronounced. (See Figure 7.) 

Confronted, then, with the large number of bone lesions giving 
similar roentgenographic pictures, which the expert roentgenologists find 
impossible to differentiate, we are finally driven to a biopsy. 


sclerosing osteomyelitis by means of the roentgenogram alone. 


BIOPSY 


In dealing with bone tumors, ‘“‘ Avoid biopsy if possible ”’ isthe universal 
slogan of those having had a large experience. 

But what is the preferable method of procedure? 

At the Memorial Hospital of New York the “aspiration method”’ is 
commonly practised. Dr. Ewing, strongly opposed to any form of biopsy 
in dealing with bone tumors if it can possibly be avoided, prefers this 
method. The following technique is carried out: An eighteen-gauge 
needle is used and a twenty-cubic-centimeter syringe. The needle is 
inserted into the tumor and a plug of tumor material is withdrawn into 
the needle. A smear is made and stained. 

If this method fails, in certain cases the so called ‘‘ punch method” 
is used. There are several “punch methods” in use. The one preferred 
at the Memorial Hospital is that of Dr. William J. Hoffman, Clinical 
Fellow in Cancer Research.* He has furnished the writer with the fol- 
lowing personal communication: “‘I have found this biopsy punch and 
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technique of great value in the diagnosis of suspected bone tumors. By 
this means an actual specimen of tissue is obtained from which paraffin 
sections can be cut in the usual way. The histological diagnosis thus 
afforded enables one to differentiate between certain bone conditions 
which clinically and radiologically often are indistinguishable, such as 
endothelial myeloma and osteomyelitis, chronic osteitis and osteogenic 


sarcoma.” 
SUMMARY 


Running through the following diagnostic gamut of bone lesions, a 
correct diagnosis is usually made: 

1. A well taken clinical history. 

2. Good roentgenograms, correctly interpreted. 

3. Asa last resort, a biopsy made with proper care. 
kxceptions do occur, as proved by the case reported in which, after the 
use of all these methods and with the gross and microscopic specimens 
available, doubt still existed as to the correct diagnosis. 

It may prove that in this case we have unearthed a real entity, or, at 
least, a very atypical form of a classical bone lesion. In support of this 
the writer reports the following recent interview with Dr. James Ewing 
who again reviewed the specimens. 

Dr. Ewing recalled his first study of the gross and microscopic 
specimens some three years ago and said that he had often thought of 
what at that time appeared to him an unusual case. He stated further 
that it still appeared to him to be unique, a diseased condition which, to 
his knowledge, had never been described. He could conceive of a finding 
like the above arising from a bone infection of low grade and leading to 
abundant plasma-cell reaction, the plasma-cell formation finally pre- 
dominating as the infection subsided and leading to a condition not unlike 
that of the specimen. To this might be given the name ‘“osteomyelitic 
plasma-cell myeloma”’. 

The author wishes to acknowledge the valuable assistance given to him by Dr. 
Ralph Eugene Herendeen, Roentgenologist of Memorial Hospital, New York, and by 
Dr. R. 8. Nelson, Pathologist of St. Francis Hospital, New York. 
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A STUDY OF ONE HUNDRED CASES OF 
SUBDELTOID BURSITIS * 


BY MARK H. ROGERS, M.D., BOSTON, MASSACHUSETTS 


Since Codman’s original paper on “‘Stiff and Painful Shoulders”’ in 
1906', there has been a constantly growing number of papers on this sub- 
ject, many of them in regard to individual treatment of certain phases of 
the condition. The object of this paper is to analyze a definite number of 
‘ases of subdeltoid bursitis in order to find out whether there is any clinical 
entity, whether they can be classified, and whether there is a definite rela- 
tion to trauma or infection. Codman was one of the first to study the 
anatomy of the shoulder joint and the relation of the subdeltoid bursa to 
stiff and painful shoulders. He called attention to the anatomy and 
function of the supraspinatus tendon and its relation to the joint capsule 
and the bursa’. 

In this study the author has omitted all cases of distinet chronic in- 
fectious arthritis, with involvement of many joints, and also of stiff 
shoulders resulting from fractures about the joint. 

Dickson of Cleveland has recently analyzed two hundred cases, 
designating these as cases of ‘“‘periarthritis of the shoulder joint’. He 
states that this is a broad term, but that he is not willing to narrow the 
pathology to a limited area. He does emphasize the degree of disability, 
the length of time required in his series for treatment, and the importance 
of this subject. There is no question that the amount of disability is 
great, that the pain element alone is considerable, and that there may be 
difficulties in obtaining complete restoration of function of the shoulder 
joint. 

There are certain anatomical facts that should be appreciated in order 
to understand the known pathology of subdeltoid bursitis. The capsule 
of the joint extends from the edges of the glenoid cavity and surrounds the 
head of the humerus. The supraspinatus muscle arises from the scapula 
and is attached to the humerus in the same area as the capsuie of the joint. 
It spreads out and becomes a part of the joint capsule on the superior sur- 
face of the humerus just above the joint capsule and beneath the floor of 
the subdeltoid bursa, which is a thin-walled structure lying just beneath 
the deltoid muscle. On separating the fibers of the deltoid, one first meets 
the bursa, then the supraspinatus, and finally the joint capsule. 

There are certain well established clinical facts that should also be 
stated. In this condition, abduction and internal and external rotation of 
the shoulder joint are restricted. Flexion and extension of the shoulder 
joint are not restricted as is the case in a true arthritic or tuberculous proc- 
ess involving the joint. The pathological condition that limits abduction 


* Presented at the Annual Meeting of the American Orthopaedic Association, Wash- 
ington, D. C., May 9, 1933. 
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and rotation is in the region of the bursa and the supraspinatus tendon at 
its conjunction with the capsule and the attachment of the capsule to the 
humerus. The articular surfaces of the head of the humerus and the 
glenoid, being true joint surfaces, are not involved. 

The author’s conception of what happens when there is trauma to this 
area is based on what is 
found in grosser injuries 
that have been seen at 
operation. It is known 
that, when there is a rup- 
ture of the supraspinatus 
tendon, the beginning of 
this tear is at the attach- 
ment of the joint capsule 
and spread-out tendon to 


Bursa, Supra-spinafus 








Torn $ 


Spinafus 


Deltoia— 


the humerus, so that in 
early cases one finds that 
the joint space is open. 
This same process takes 
place in a lesser degree in 
a a good many cases of 
‘IG. ° 
Diagrammatic pinion illustrate the tear of the trauma, and, therefore, it 
capsule and the supraspinatus and its relation to the iS easy to see why the 
bursa. protecting bursa is neces- 
sarily involved, as it is absolutely contiguous, and may be torn. 

It is a known fact that the so called calcified areas shown by the x-ray 
in acute and sometimes in chronic cases of so called bursitis are ana- 
tomically situated on the superior surface of the joint capsule and supra- 
spinatus tendon. They are not within the bursal sac, but the posterior 

yall of the bursa lies on top of the deposit. Sufficient work has been done 
in the analysis of this substance to prove that it is essentially a calcium 
carbonate. In an acute case it is a thick, whitish substance, that can be 
handled like thick purulent material. The reason for this accumulation of 
a calcium salt in this area has not been satisfactorily explained. 

Clinically, these cases are grouped into three classes: (1) the acute, 
fulminating type; (2) the chronic, adhesive type; and (3) the traumatic 
type. The acute type comes on without any history of injury or infection 
and is very acute in onset, reaching its maximum intensity in three or four 
days. The region of the bursa is tender to the touch. In this group the 
shadow of calcification is usually found by x-ray. 

The chronic, adhesive type comes on slowly, and at the end of a 
month there is an absolute loss of abduction, but no acute pain unless the 
arm is moved. This presents an entirely different clinical picture from 
the first group. 

The traumatic type follows a distinct history of a fall or a twist of the 


arm. 
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Fic. 2 


Roentgenogram of Case 1, showing shadow of calcium carbonate 


There were twenty-nine cases classified as of the acute, fulminating 
type. In this group, the onset was fairly acute, often reaching its maxi- 


— 








Fig. 3 
Roentgenogram of Case 1, taken six weeks later, showing disappearance of 
shadow. 








148 M. H. ROGERS 


mum of pain within two or three days. The chronic, adhesive group 
comprised forty-six cases, in which there was a slow onset and gradual loss 
of abduction and rotation, two months sometimes being required to de- 
velop the maximum loss of motion. There were twenty-five cases that 
had a definite history of injury or strain, sometimes moderately severe but 
more often slight, but later developing a gradual loss of motion, which 
could not be distinguished from the results in the first two groups. 

The statistics as regards the average ages of the patients studied are of 
interest. The average age of Group I was forty-eight years; that of 
Group II, fifty-six years; and of Group III, fifty-five years. This seems to 


TABLE I 


ANALYsIS OF 100 CASES OF SUBDELTOID BurRsITIS 


Average Ages No. of Patients between 

Type of Case No. of Cases of Patients Ages of Thirty and Forty 
Acute Fulminating 29 48 years 9 
Chronic Adhesive 46 56 years 2 
Traumatic 25 55 years 1 


be a fairly level average, but in Group I there were nine patients between 
the ages of thirty and forty, while in Groups II and III there were but two 
patients and one patient respectively in this age period. In this series 
there is no record of any case in which the patient was under thirty years 
of age, showing that this is not a condition common to youth. 

The next question of interest is the relation of focal infection. There 
has been a good deal of emphasis placed on the finding of a focus of infec- 
tion in all three classes. The first and second classes would be most likely 
to show this relationship. In the acute, fulminating type the acute calci- 
fication, as shown by the shadow in the x-ray, is most likely to be seen. 
There is no clinical evidence that this follows acute infectious processes. 
The known chemical analysis of this substance does not suggest that this is 
the result of an infection. 

In Group II, where one might expect to find evidence of focal infec- 
tion, the records do not show such evidence. This does not mean that no 
‘ase showed imperfect teeth, etc., but no evidence in the history can be 
discovered to warrant the finding of a connection between the shoulder 
and a focus of infection. Therefore, the author is not at all convinced 
that the condition dealt with is allied to the infectious arthritides. 

Of the forty-six cases of the adhesive type in Group II, eighteen were 
diabetic. The author has long been aware that this condition is fairly 
common among diabetics, coming on insidiously and accompanied by 
almost complete loss of abduction. There may be a fallacy in these fig- 
ures, because for some time the writer has been seeing joint lesions from a 
large diabetic clinic, and this may account for these figures. At the same 
time, there is a larger percentage of cases of subdeltoid bursitis in dia- 


betics than in Group I and Group III. 
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The author is unable to explain this proportion of cases among diabe- 
tics except that it may possibly have something to do with the age of this 
group and that diabetes is apt to make tissues older, as is shown by the fact 
of early arteriosclerosis and changes in the blood vessels. The figures 
given tend to show that a degenerative process rather than an infectious 
process is involved. 

The next question to be discussed is what is meant by recurrence of 
attacks of acute pain and symptoms. The writer has records of a few 
cases in which the patients developed typical adhesive bursitis in one 
shoulder one year and in the opposite shoulder the next year. But what 
is commonly called a recurrence of symptoms occurs in those cases that 
have made only a partial recovery of function, in that some abduction and 
internal rotation has not been fully regained, although the individual may 
have been satisfied that he had recovered his motions, chiefly because 
there was no pain. It isa common belief that some extra exertion brings 
on a recurrence of symptoms. The explanation of this lies in the fact that 
there never has been a complete return of motion and some slight trauma 
causes a tear of the adhesions. Then, in the traumatic group, there is a 
definite thickening at the attachment of the capsule and certain motions, 
especially external rotation, bring on a so called catch. All patients learn 
how to use the shoulder with this limitation, avoiding the motion that 
‘causes the catch. The point to be emphasized is that, unless a complete 
restoration of function is brought about, there is a distinct liability to 


recurrence of symptoms. 
CONCLUSIONS 

In analyzing this series of cases there are certain factors that stand 
out: 
1. There are three different types of cases classified under subdeltoid 
bursitis. 

2. It is not a condition of youth, but of middle and old age. There 
are no cases in which the patients were under thirty years of age, and the 
only group in which there is an appreciable number of patients between 
the ages of thirty and forty is the acute fulminating type. 

3. There is no evidence that there is an element of focal infection, as 
is so commonly thought. .Therefore, the term periarthritis is misleading. 

4. In order to prevent the long-drawn-out treatment that is some- 
times necessary in these cases, one should have a clear picture in mind as 
to what is going on and what the results should be. Much of the treat- 
ment that is not logical or necessary could then be prevented. 
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A SIMPLE METHOD OF TREATMENT OF COMMON 
METATARSAL DISABILITIES * 


BY J. TORRANCE RUGH, M.D., PHILADELPHIA, PENNSYLVANIA 


Loss of the metatarsal arch is a very common condition and its 
treatment is very frequently left to the care of the shoe clerk and the 
venders of all kinds of pads and supports. There are two types: (a) 
relaxed or atonic, and (b) contracted or hypertonic. The only symptoms 
common to both are pain and disability, but the signs are quite different. 
The relaxed form occurs much less frequently and, because of the lack of 
tone in the supporting tissues, requires appropriate support for its relief. 
The contracted type occurs mostly in adults and is primarily due to faulty 
footwear (short shoes with high heels). 

There may be a previous history of longitudinal arch disturbance or 


muscle weakness, strain, injury, heredity, constitutional disease, or 
dyscrasia; and any of these factors will render the ill effects of foot-cover- 
Occupation and long hours of standing are also 


ing much more certain. 
causative and body 
weight is an impor- 
tant factor. A typ- 
ical case is as follows: 
Miss M. B., aged 
thirty-five years, a school 
teacher, was scarcely able 
to continue at her work 
because of pain in the 
front part of her feet. 
She was fairly stout and 
had worn the ordinary 
short shoes with heels one 
and three-fourth inches 
high and had tried many 
varieties of shoes, plates, 








exercises, Massage, etc., 
but without relief. Her 
station was good, but the ‘ 

balls of the feet rested Fig. 1 
forward of the seat of the 
shoe; the great toe joint 
was well forward of the 
turn of the shoe sole, and her long toes contacted the toe of the shoe. 
toes were contracted and curled over against the foot and on top of the metatarsal heads 
When standing barefooted, the outer four toes turned directly downward, the ends 
resting on the floor (Fig. 2), and, when straightened, could not be dorsiflexed with the 
Corns on top of the toes and calluses under the metatarsal heads were painful, 


Type of shoe which causes dorsal dislocation of the toes. 
Shoe short and heels too high. 


The outer four 


fingers. 
as were also the pads of fat in front of the calluses. 
* Read at the Annual Meeting of the American Orthopaedic Association, Washington, 
D. C., May 9, 1933. 
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When the foot was raised and pressure was made against the ball of the foot to bring 
the foot to a right angle with the leg, the toes were drawn to strong plantar flexion, the 
dorsal flexors were relaxed, and the straightened toes could not be dorsiflexed (Fig. 3). 
This is the determining sign which reveals flexor shortening and shows the heads of the 
metatarsals extremely prominent beneath the sole. The diagnosis of the case was loss 
of the metatarsal arch, dorsal dislocation of the outer four toes, and contraction of the 
plantar flexor muscles. 

The patient was advised to have these plantar tendons cut, and to secure shoes 
long enough, with a heel not more than one inch high, and with a firm shank; and, because 
of her previous failures, she accepted the advice. 

Under gas anaesthesia, the plantar-flexor tendons were cut with a long-shanked, 
narrow-bladed, sharp tenotome. The foot was held by an assistant making pressure 
against the ball. The little toe was first pulled straight, the tenotome inserted on the 
outer side of the base of the toe and the tendon cut (Fig. 4). The blade was then pushed 
forward and the tendons of the fourth, third, and second toes cut in the same manner. 
The tenotome was then withdrawn and pressure made with a pledget of gauze over the 
puncture to control the bleeding (Fig. 5). The other foot was similarly treated, the 
anaesthetic was withdrawn, and in about two minutes the bleeding ceased. It was 
now possible to dorsiflex the toes when they were held straight with the fingers; and when 
the patient stood barefooted, the toes lay out straight (Fig. 6). A small dressing was 
held in place with adhesive plaster and the stockings and shoes were put on. 

After a few minutes’ rest, she was sent home and advised to continue walking about. 
In three days, the dressing was removed, the feet soaked daily in hot water, and the toes 
drawn strongly by the fingers into dorsal flexion to prevent recontraction. Proper shoes 
of sufficient length were fitted to the feet. In a month or six weeks the corns had dis- 
appeared and later the calluses also; and the feet functioned painlessly. 


When the shoe is short, the toes are dorsally dislocated and the vamp 
of the shoe, pressing strongly on the tops of the toes, depresses the meta- 
tarsal arch and thus causes the major part of the pain and discomfort. 
When, however, the shoe is long enough, and the heels are low, and the 
plantar flexors have been cut, the toes 
extend forward, the distal ends rest 
on the shoe sole and the dorsal 
flexors then act as a suspension cable 
to assist in raising the metatarsal arch. 
If moderate arthritic changes are 
present in the toes, the toes can be 
forcibly straightened and, by thorough 
follow-up manipulation, the contrac- 
tures can be overcome and the toes 
kept straight. 

We have now employed this 
method of correction of these cases for 
about ten years and have succeeded 
in every case where the patient has 
continued to wear proper stockings 
and shoes and to stretch the toes 
forward each day. 

We have also used this same plan 
of treatment in three cases of Morton’s 





Fia. 2 


Toes contracted and in dorsal dis- 
location. 
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Fic. 3 


Inability to bend toes dorsally when held Section of plantar flexors through one 
straight with fingers. puncture with the tenotome. 








Fia. 6 





Toes are easily dorsiflexed when held Toes straight on right foot. Volun- 
straight with the fingers. tarily dorsiflexed on left foot 
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toe with complete relief from the disability. In the first case, the trouble 
was of twenty years’ standing and section of the plantar flexors of the 
fourth toe resulted in a complete cure. In another case, that of a physi- 
cian, it was necessary to cut the tendons of the fourth and fifth toes and 
a long-standing trouble was cured. We have gotten away almost com- 
pletely from the use of metatarsal pads by this simple procedure and have 
not had a single complication in a large series of cases so treated. The 
operation is commonly done in the office of a dentist who is a very skilful 
anaesthetist and it has not been necessary to hospitalize any patient. 
CONCLUSIONS 

1. Loss of the metatarsal arch is a common condition. 

2. Its most frequent cause is high-heeled and short shoes. 

3. Dorsal dislocation of the toes with plantar flexion is maintained 
by contraction of the plantar-flexor muscles. 

4. The test for contraction is inability to dorsiflex the straightened 
toes with the fingers when the foot is held at right angles to the leg, by 
upward pressure on the ball of the foot. 

5. Section of the plantar flexors relieves the flexion and dislocation, 
does not incapacitate the patient, and, when proper shoes are worn, 
gets rid of the corns and calluses. 

6. The same treatment has corrected three cases of Morton’s toe 








A NEW METHOD OF OSTEOTOMY FOR THE CORRECTION 
OF LONG STANDING BONY DEFORMITY AT THE KNEE * 


BY ARMITAGE WHITMAN, M.D., NEW YORK, N. Y. 


Hospital for the Ruptured and Crippled, New York 


Experienced orthopaedic surgeons are familiar with the difficulties 
and dangers attendant upon the correction of deformities of long standing. 
Along with the ligaments and muscles, the blood vessels and nerves be- 
come so contracted that too sudden or too radical correction of the de- 
formity may lead to the gravest consequences. In deformities affecting 
only the soft parts, these dangers may be avoided by a succession of 
operations or by gradual wedging of the corrective plaster. 

The two cases here reported showed solid bony ankylosis of the knee 
joint, with the tibia fused at a right angle to the femur. The first patient 
was a child of eleven with the ankylosis of four years’ standing; the second, 
a man of fifty-five with the deformity of forty years’ duration. Removal 
of a bony wedge suf- 
ficient to correct the 
angulation would 
have caused great 
shortening of the 
limb, as well as run- 
ning grave risks of 
compromising the cir- 
culation. —_ 

I had recently 
been interested in the 
problem of lengthen- 
ing short limbs, and it 
occurred to me that ~-=- Line of saw cut. 
the same principle 
gradual alteration of 
the structure of bone Fiat 
— here properly ll Diagram showing right-angle contraction and line of the 
plicable. semicircular saw cut. 

Cas 1..M. OR. 
aged eleven, had suffered from pyogenic arthritis, following injury four years before. He 
was admitted July 3, 1931, with right-angle flexion deformity of the left knee and solid 
bony ankylosis. There were scars on the inner and outer aspect of the knee, below and 
internal to the patella, on the inner aspect of the calf and popliteal space, and over the 





greater trochanter. 
Operation, July 6, 1931:—-Two three-inch incisions curving downward were made 


* Presented at the Annual Meeting of the American Orthopaedic Association, Wash- 
ington, D. C., May 10, 1933. 
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lateral to the patella. The upper surface of the femur was exposed and the periosteum 
stripped back. A Gigli saw was then passed across the bone, subperiosteally, the patella 
sawed through its attachment to the femur, and the saw passed curving downward and 
backward in such a manner as to approximate the original outline of the femoral condyles. 
The flexion deformity was 
then easily reduced to an 
angle of 135 degrees. A 
plaster spica was applied. 
From July 8 to July 
15, the plaster was wedged. 
Manipulation, July 
15:—Correction to 170 
Fic. 2 degrees. Roentgenogram 
taken after manipulation 

showed full correction. 
July 23:—Patient be- 


Gradual correction of the flexion deformity by hinge 
plaster and turnbuckle. 


gan weight-bearing in plaster and was discharged on the following day. 

The patient is now walking without apparatus, his leg fully extended on the 
thigh. 

Case 2. R. C., aged fifty-five, was admitted September 14, 1932, with flexion de- 
formity of the left knee of 90 degrees, solid bony union. Patient had been injured forty 
years previously. The deformity had developed after hospitalization for that injury. 

Operation, September 15, 1932:—Two sickle-shaped incisions, with the convexity 
upward, were made on the internal and external aspects of the knee joint. The bone was 
exposed and the periosteum elevated. A butcher (scroll) saw was then introduced 
through the two incisions and the bone sawed through at approximately the site of the 
joint line, the saw following approximately the original outline of the lower extremity of 











| 


) [ea 














Fig. 4 
Case 1. M.O’N. Before operation. Case 1. M.O’N. After operation. 
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the femur. The tissues were then sutured with considerable difficulty since there was a 
good deal of bleeding from the bone which 
could not be controlled. The deformity 
was corrected to an angle of 135 degrees 
without interfering with the circulation of 
the foot. Both the dorsalis pedis and poste- 
rior tibial arteries could be palpated. The 
plaster was then applied with the idea of 
further correction of the deformity by 
means of a turnbuckle. 
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Fig. 5 Fia. 6 


Case 2. R.C. Before operation. Case 2. R.C. After operation. 


September 22, 1932:—Deformity was somewhat further corrected by the turnbuckle. 

September 27, 1932:—Stretching under anaesthesia; about 10 degrees’ gain. A spica 
was applied. 

October 1, 1932:—The turnbuckle was reapplied. 

October 6, 1932:—Roentgenogram showed correction to 155 degrees. 

October 10, 1932:—Stretching under anaesthesia to 160 degrees. A spica was ap- 
plied. 

October 14, 1932:—Patient was discharged in the spica. 

November 29, 1932:—He was readmitted. The plaster was removed. 

December 3, 1932:—A walking plaster was applied from groin to ankle. 

December 14, 1932:—He was discharged. 


This patient (Case 2) has since been shown before the Alumni of the 
Hospital for the Ruptured and Crippled. His knee is ankylosed at an 
angle of 160 degrees, which enables him, with a high heel in an ordinary 
shoe, to walk without apparatus,—the first time in forty years that he has 
had his foot upon the ground. 

I feel that in this case the deformity might have been fully corrected 
had the posteriorly projecting portion of the tibia, as shown in Figure 
6, been removed. It was probably its pressure upon the popliteal 
vessels that interrupted the circulation. However, the extremity was 
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converted from a useless to a weight-bearing one, which gave its owner 
satisfaction. 

In 1923 (Observations on the Correction of Deformities of Long 
Standing. Journal of the American Medical Association, LXXX, 18, 











Fig. 7 Fic. 8 
Case 3. J. D. Anterior bowing of the Case 3. J.D. After operation, 
femur. Before operation. showing correction by application of 


the same operative principle. 


1923), I reported the case of a man who had been helpless and unable to 
walk for thirty-eight years as a result of infantile paralysis. His loco- 
motor power was eventually restored to him by a series of operations upon 
the soft parts. It gives me pleasure to report here a case of even more 
prolonged disability, restored to function by an operation upon bone. 











CHRONIC SYNOVITIS OF THE KNEE WITH PERSISTENT 
OR RECURRING EFFUSION AND OF UNDETERMINED 
ETIOLOGY* 


BY A. BRUCE GILL, M.D., AND THEODORE E, ORR, M.D., 
PHILADELPHIA, PENNSYLVANIA 


Kleven cases of this interesting disease have been studied by the 
authors during the past fourteen years. » One case was under observation 
and treatment for a period of ten years. 

This condition is characterized by an effusion into the joint which per- 
sists for many months and even years in spite of all conservative methods 
of treatment, or which returns without apparent reason if, perchance, it 
had subsided. It is unaccompanied by any of the evidences of inflamma- 
tion, such as pain, tenderness, local or general elevation of temperature, 
muscle spasm, or marked muscle atrophy. Motion is limited only by 
reason of the fullness within the joint cavity. There are no associated 
bone changes. 

In all eleven cases the onset of this condition was between the ages of 
two and twelve years, the average being eight years. In eight cases 
there was an effusion into one knee only; in three cases, into both knees. 
live were females; six were males. 

No definite etiological factor could be found. There was no history 
of trauma or of preceding illness to which the condition could be ascribed. 
Removal of local foci of infection in teeth and tonsils, when found, did not 
alter the course of the disease. Cultures of the aspirated fluid and guinea- 
pig inoculations were consistently negative. The skin tuberculin reac- 
tions were negative in all. Wassermann tests of blood and spinal fluid 
were negative in all but two cases. In one of these two cases a positive 
reaction was obtained only after the administration of provocative doses 
of neoarsphenamine. Chemical and cytological examinations of the 
aspirated fluids did not afford any help in the solution of the etiology of 
this condition. 

Treatment consisted of rest in bed, Buck’s extension, plaster casts, 
splints, braces, baking and massage, heliotherapy, compression bandages 
and repeated aspirations. One case was operated on. 

ASPIRATION OF KNEE 

Aspiration of the knee joint was performed in those cases which 
presented evidence of having considerable fluid within the joint cavity. 
When the fluid reaccumulated, second and third aspirations were per- 
formed. As much as 320 cubic centimeters were obtained at one time. 
The fluid was nearly always thick and viscid. The color varied from 


* Presented at the Annual Meeting of the American Orthopaedic Association, Wash- 
ington, D. C., May 9, 1933. 
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lemon to dark amber. White blood cells varied in number, the highest 
being 360 cells in the high-powered field. Of these ninety per cent. were 
lymphocytes, and ten per cent. polymorphonuclear cells. In another 
specimen a differential examination showed: 


Lymphocytes... .. ” 65 per cent. 


Polymorphonuclear cells 4 per cent. 
Large mononuclear cells... .... - 21 per cent. 
Red blood cells. .. . crane .. 10 per cent. 


The last was probably due to the presence of blood caused by the aspira- 
tion. 


CHEMISTRY OF FLUIDS 


Creatinine. . 1.95 milligrams per 100 cubic centimeters 
Chlorides . 890 milligrams per 100 cubic centimeters 
Sugar. ... 109 milligrams per 100 cubic centimeters 
Total protein........ 500 milligrams per 100 cubic centimeters 


OPERATION 

One case (W. 8.) was operated on,—a partial synovectomy. When 
the knee was opened it was found to be filled with light straw-colored fluid 
which coagulated quickly on exposure to the air. The synovial membrane 
was reddened and thickened. There were enlarged, thickened fringes 
growing from the membrane covering the infrapatellar pad of fat. <A 
pannus of granulation tissue grew over a portion of the articular cartilage of 
the internal condyle. When this was rubbed off with a piece of gauze the 


TABLE I 


AGE AT Time Un- 
PATIENT SEX AGE TIME OF KNEE INVOLVED DER OBSER- CURED 
ONSET VATION 
W. S. M8 years 7 years Right 2 years No 
. re hie Left 
H. H. I © years © years \ Right, 6 years later 10 years No 
L. G. M __ 6 years 5 years Right 3 years Yes, 
for 2 
years 
A. H. F 12 years 12 years Left and right 8 months No 
sc oe ————— i 
W. W. M 11 years 0 years 1 Right, 5 months later 5 months No 
W. M. M 11 years 10 years Left 6 months Nc 
D. M. F 8 years 7 years Right 5 months No 
R. K. M 12 years 12 years Right 1 year No 
S. 8. M 10 years 9 years Right 6 months No 
A. K. F 13 years 9 years Left 19 months No 
A. B. F 4 years 2% years Left 9 months No 








Note.— All patients were white. 
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cartilage lying underneath was found to be roughened and eroded. En- 
larged and thickened portions of synovial membrane were removed. 

The pathological microscopic examination of these tissues was as 
follows: ‘‘The tissue consisted of several pieces which seemed to be de- 
generated fibrous tissue and cartilage. One section showed fibrous 
cartilage partly normal and partly degenerated, in some places quite 
vascular, in one place so much so as to suggest angioma. There is a piece 
of fibrocellular tissue well supplied with capillaries that could be one of the 
articular fimbriae. This is very rich in cells but is not degenerated. A 
piece of muscle shows low-grade fibrous myositis; some of the blood vessels 
of the tissue show obliterating endarteritis. These changes are chronic 
inflammatory and degenerative and seem not to be those of any specific 


? 


type of lesion.’ 
Examination of this patient fifteen months after operation revealed 


that there was no fluid in the knee; there was considerable synovial thick- 
ening, no pain, no crepitation. Motion was present,—90 degrees to 180 


degrees. 
DISCUSSION 

These cases of synovitis present a definite clinical history which 
seems to separate them from any other forms of synovitis with effusion 
with which we are familiar. The knee alone was affected; all other joints 
were normal. Nor have we ever seen a similar process in any other joint. 
It has been observed only in children. 

It is not a traumatic synovitis. It does not resemble in any way 
Still’s disease. It is not due, we believe, to focal infections, nor is it a 
manifestation of human tuberculosis. It is not a form of the recurring 
hydrops of the knee that is found in adults. 

These joints are very similar to the Clutton’s joints of syphilis heredi- 
taria. Two of our cases had a positive reaction, as stated in a preceding 
paragraph. Since collecting these cases another has come to the attention 
of one of the authors in which there were similar manifestations in the 
knee, together with a strongly positive Wassermann reaction. 

It is possible that these cases are all due to syphilis. We should not 
be satisfied with a negative blood Wassermann, but should examine the 
spinal fluid and should make a provocative test, if necessary. Also the 
parents cf the child and other children in the family should be carefully 
examined for syphilis. 

The authors present these cases in the hope that they may stimulate 
further study of their obscure etiology by the medical profession. 








OBSERVATIONS ON FRACTURE HEALING IN RATS* + 


BY MERRILL K. LINDSAY, M.D., F.A.C.S., NEW HAVEN, CONNECTICUT 


Associate Clinical Professor of Orthopaedic Surgery 


About two years ago a preliminary report was published describing 
the use of a beam test for determining the breaking strength of healing 
fractures. The method was developed in an effort to find some suffi- 
ciently accurate way of observing the rate of bone regeneration to estab- 
lish a basis for comparison in the study of the factors involved in the 
process of bone healing. Briefly, the original conception was to produce 
a series of identical fractures to be cbserved under constant conditions for 
the purpose of producing a normal or basic curve of regeneration. 

Realizing that a large number of observations would be necessary, the 
albino rat was selected as the experimental animal because of its avail- 
ability and relative ease of maintenance. 

Clinical experience in the management of fractures was used as a 
guide in outlining the problem, and on this basis the following selection of 
material and procedure was made. Males from four to eight months old 
were used. A six-months-old rat is comparable, from the standpcint of 
skeletal development and general metabolism, to a young adult man. 
The male was chosen as more stable from the metabolic standpoint. The 
variable factor of diet was met by using a constant diet throughout the 
experimental period and the animals used all ranged in weight between 
190 and 300 grams. The exact procedure was given in a second paper 
entitled ‘‘Observations on a Standard Diet”’ 

In the original study, only the fibula was fractured, but in later work 
the radius was used also. These bones were selected because the fibula 
and radius are perfectly splinted by the tibia and ulna. In the rat, the 
fibula is fused to the tibia at its distal end and the radius is so firmly at- 
tached to the ulna by an interosseous membrane that there is no rotation or 
change of relation possible between them. A complete fracture, there- 
fore, of either of these bones required no protection or splinting and prac- 
tically all the animals operated on used the fractured extremities in an 
apparently normal manner within twenty-four hours, thus eliminating the 
variable effect of disuse. 

The fractures were produced under ether narcosis, after surgical 
preparation of the extremities, by a small longitudinal incision through the 
skin and fascia. The mid-shaft of the bone was exposed by separating the 
muscles along a fascial plane and the bone divided with scissors or osteo- 
clast at the same level in each case. No sutures were used except silk in 
the skin. These sutures were removed by the animal itself when the 

* From the Department of Surgery, Yale University School of Medicine. 
+ Presented at the Annual Meeting of the American Orthopaedic Association, Wash- 
ington, D. C., May 9, 1933. 
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healing was complete. No dressing was used and no infections were ob- 
served. At regular intervals following the operation, the animals were 
sacrificed and the fractured and unfractured fibulae removed and stripped 
of soft tissue. After measuring and weighing, the breaking strength was 
determined by placing each bone in a horizontal position on two supports 
at its extremities and gradually applying a load in the center until the 
bone broke. The load was applied by running water at a uniform rate of 
speed into a receptacle attached to the end of a lever arm resting on the 
bone. At the instant of fracture, the fow of water was stopped and the 
amount in the receptacle weighed in grams. The description of the ma- 
chine for breaking and the method used were described in a preliminary 
report. 

During the first 2600 observations, only the right fibula was broken 
and the left used as a control. The breaking strength was determined 
after thoroughly drying the bones and the observations were made at 
three-day intervals for the first forty-five days. The result of the part of 
the work done to establish a normal or base line for the healing rate indi- 
cated no appreciable strength in the previously fractured bone before the 
sixth day. From this time until approximately the fifteenth day, the 
strength increased and the callus reached its maximum size by measure- 
ment. From the fifteenth to the twenty-first day, the breaking strength 
fell and the callus diminished in size. Histological studies of the fracture 
site during this period revealed relatively large areas of absorption with a 
general structural reorganization taking place. From about the twenty- 
first to the forty-fifth day, the breaking strength increased, and the size of 
the callus decreased, and at the end of this period some of the bones began 
to break at points other than the fracture site, showing that the regener- 
ated portion was as streng at least as other parts of the shaft. It also 
appeared from the results that the size and weight of the bone could be 
directly correlated with the breaking strength and that the variations in 
the breaking strength bore a definite relation to the three natural stages 
of regeneration: fibrosis, calcification, and structural reorganization. 

The next phase of the problem was concerned with dietary substitu- 
tions. Using the normal or basic curve just described for comparison, 
observations were made on the following dietary changes: 


High fat. 

High carbohydrate. 
High protein. 

Low total salts. 
Low calcium. 

Low phosphorus. 


The basic problem was repeated with each of these diets, using the same 
number of animals and equal observation periods. The diets themselves 
were variations in the original standard diet by increases or reductions of 
the components mentioned. The purpose of these studies was to obtain 
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The upper or control curve in each block indicates either no gain in strength or a 
loss in strength on the last observation period, indicating dietary imbalance. The 
experimental animals were young and the controls should have shown an increase 
in strength as the animal gained in weight and size. 


leads which might be followed with a more intensive study should any 
marked change in the basic healing rate be indicated by any of these 
dietary changes. 

In studying the results of this work, it was observed that the animals 
had not shown a normal weight and growth curve during the experiment 
and that the strength curves of both fractures and control animals were 
either flat or showed a downward tendency. This was taken as an indica- 
tion of dietary imbalance. The animals used were received from the dealer 
about one week before being operated upon, and the time was obviously too 
short to establish a dietary equilibrium, even though the new diet was ade- 
quate. It was felt, therefore, that while the results might have signifi- 
‘ance in the light of further studies, it would be necessary to adjust the 
conditions sufficiently to insure a dietary equilibrium before demonstrat- 
ing a basic curve and certainly before attempting to interpret results of 
dietary substitution. The results of this work are shown by the plotted 
curves based on ratios of the breaking-strength figures (Fig. 1). 

About one year ago a fresh start was made and the entire basic prob- 
lem was repeated with the following changes: Only animals raised in the 
institution from first quality stock and known to be within one week of 
six months old were used. All the animals were placed on a calf-meal 
diet at the age of weaning, which was six weeks, and maintained on this 
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The two lower curves show the rate of regeneration of fractures of the fibula and 
radius. The radius shows the same characteristics as the fibula but requires a longer 
period for regeneration. 

The two upper groups of curves represent the controls in both fractured and un- 
fractured groups. These indicate only that the strength at the end of the experi- 
mental period is somewhat greater than at the beginning, which is explained by the 
increase in size and weight of the animal. 


diet throughout the experiment. These changes practically eliminated 
the variable factors of age and dietary equilibrium. 

It having been previously noted that a direct ratio existed between 
the weight of the animal, the length of the bone, and the breaking strength, 
only animals weighing between 250 and 300 grams were used. Drying of 
the bones before breaking was discarded as an unnecessary complication 
and possible source of error, because it increased the resistance of an un- 
known quantity of fibrous tissue. In addition to the above, it was de- 
cided to break the left radius as well as the right fibula so as to have frac- 
tured bones of different weights and lengths for comparison. 

The animals for this work were divided into two groups of six each for 
each observation period. In one group, the left fibula and right radius 
were fractured and in the other, or control group, an equivalent procedure 
was carried out, consisting of narcosis, preparation, and operation to the 
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point of exposing the bone, but without any bones being fractured. This 
gave two sets of controls,—the opposite unfractured bones of the frac- 
ture group and the opposite bones of the operated but unfractured group. 
The observation intervals were six days instead of three, because previous 
work indicated that no substantial increase of evidence would be obtained 
by the shorter intervals. This work indicated, however, that the total 
observation period would have to be lengthened and data now ccllected 
cover a total of fifty-seven post-fracture days and the end point has not 
been reached. More than 2000 further observations have been made with 
the new conditions and it is interesting to find that the basic curve for the 
fractured fibula remains essentially the same as the original, and shows 
variations in strength corresponding to the three stages of bone healing 
It is also noted that the curve for the fractured 


previously mentioned. 
Since the results 


radius has the same characteristics over a longer period. 
on the fibula confirmed the original findings and the results on the radius 
were similar in character and consistent in occurrence, there seems to be 
definite indication that the method gives a true index of the rate of bone 
regeneration. The longer period required for healing the radius is an in- 
dication that the relative rate of regeneration is not the same for all bones. 
The results of this work may be seen in the plotted curves based on actual! 
figures in Figure 2.* 

In addition to breaking-strength observations, phosphatase deter- 
minations were done on the fractured and unfractured bones of each group 
of animals. Although the importance of phosphatase in bone production 
may be regarded as hypothetical, the results of this work are perhaps 
significant. The high point of phosphatase concentration is found to oc- 
cur a few days prior to the primary peak of calcification in both fibula and 
radius. This observation corresponds in time relation with the work of 
Kell and Robison who observed the first appearance of phosphatase in 
vitro cultivation of embryonic femur a short but definite time before the 
actual deposition of lime salts. Plotted curves of phosphatase units per 
gram weight of green bone are shown in Figure 3. 

The work outlined in this report is being carried forward diligently at 
the present time and it is hoped when end points on healing are reached 
and further observations on the chemistry of the process are available for 
comparison, it will be possible to interpret the results for clinical applica- 
tion, 
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II. Observations on a Standard Diet. 


* The author is indebted to Alexander L. Bassin, Davis and Geck Fellow in Surgery, 
for experimental data on the rate of healing between radii and fibulae in rats, and to Ed- 
ward B. Hopper, Harvey Cushing Fellow in Surgery, for data on phosphatase determina- 
tion in bone regeneration. These studies will be published in detail later. 














INTRACAPSULAR FRACTURES OF THE HIP 


A New Device ror LATERAL OSTEOSYNTHESIS 
BY MYRON O. HENRY, M.D., MINNEAPOLIS, MINNESOTA 


From the Department of Anatomy, University of Minnesota 


Because the available methods of closed reduction of intracapsular 
fractures of the hip fail in many cases, there is a steadily increasing inclina- 
tion toward open surgical attack in selected cases. At the present time it 
seems unlikely that open operative methods will ever come into general 
use; nevertheless the improved results reported to date (Smith-Petersen ', 
Hey Groves’, Bozsan*, and Ellis Jones*) indicate that capable surgeons will 
probably undertake suitable operative procedures more often in the future. 

In order to warrant the additional risk of open surgical attack on fresh 
intracapsular fractures of the hip, a satisfactory operative procedure should 
permit the removal of interposing soft parts and should secure accurate 
and close contact of the fractured surfaces. <A satisfactory operative 
procedure should also provide effective immobilization that is comfortable 
throughout the healing period. 

A rustless steel screw-bolt has been devised by the author for this 
purpose, and the following operative procedure has been developed in the 
laboratory. It is sug- 
gested to surgeons ac- 
customed to operat- 
ing upon the _ hip, 
because it meets many 
of the objections to 
open surgical attack. 

Moderate _ trac- 
tion is applied to 
both lower extremi- 
ties of the patient 
upon an orthopaedic 
operating table. 
Through a long lateral 
incision the trochan- 
ter is exposed thor- 
oughly. Nexta Gigli 
saw is passed through 
the trochanteric fossa 
beneath the tendons 
| of the obturators and 
Fig. 1 piriformis muscles. 
The trochanter is 





X-ray of screw-bolt in place. 
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Transtrochanteric approach. 


sawed off obliquely along the insertion of the gluteus medius tendon and is 
retracted upward with these muscular insertions intact (Fig. 2). When 


the capsule of the hip is incised, this approach gives an excellent view of 
the femoral head and neck along the axis of the neck. Interposed soft parts 
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Lateral osteosynthesis. 


can be removed, and the fragments brought into apposition by the screw 
traction of the table. The head of the femur is steadied by a tenaculum 
forceps, while a hole is drilled accurately into it along the axis of the neck. 
The screw-bolt is then introduced and drawn up tightly to secure efficient 
fixation (Fig. 3). The capsule is sutured, the trochanter sutured (or 
nailed) into place, and the fascia and skin are closed in the usual manner. 

No external immobilization is needed, and the device can be removed 
through a small lateral incision when desired. This procedure is suggested 
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Fic. 4 


Closure of wound. 


because it provides firm internal fixation ® with little trauma to the head 
and without disturbing the remaining soft-part attachments of the head ®, 
It permits removal of interposed soft parts and secures close and accurate 
apposition of the fractured surfaces. Active motion can be secured early 
by this procedure, and the patient can be comfortable throughout the 
healing period. 

Because this operation is advocated for special cases, it has been 
tested clinically in only three cases. The first case, done nearly two years 
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Fig. 5 
Roentgenogram taken thirteen months after operation and insertion of screw by 
Dr. E. T. Evans, Minneapolis. Excellent clinical result. Patient refused to have 
screw removed. 


ago by Dr. E. T. Evans of Minneapolis, was ambulatory without crutches 

five months after operation. The patient is so well pleased with the end 

result that he has not bothered to have the screw removed. Capable 

surgeons, who are accustomed to operating upon the hip, will find the 

operation of great value in selected cases, 

REFERENCES 

1. SmitH-PETERSEN, M. N., Cave, E. F., anp VANGorpER, G. W.: Intracapsular 
Fractures of the Neck of the Femur. Arch. Surg., XXIII, 715, Nov. 1931. 

2. Groves, E. W. Hey: Treatment of Fractured Neck of the Femur with Especial 
Regard to the Results. J. Bone and Joint Surg., XII, 1, Jan. 1930. 

3. Bozsan, E. J.: A New Treatment of Intracapsular Fractures of the Neck of the 
Femur and Calvé-Legg-Perthes Disease. J. Boneand Joint Surg., XIV, 884, Oct. 1932. 

4. Jones, Exuis: Trochanteric Transplantation in the Treatment of Fractures of the 
Neck of the Femur. J. Bone and Joint Surg., XIV, 259, Apr. 1932. 

5. Henry, M. O.: Proximal Osteosynthesis in Intracapsular Fracture of the Hip. J. 
Bone and Joint Surg., XIII, 530, July 1931. 

6. CHANDLER, S. B., AND Kreuscuer, P. H.: A Study of the Blood Supply of the Liga- 
mentum Teres and Its Relation to the Circulation of the Head of the Femur. J. 
Bone and Joint Surg., XIV, 834, Oct. 1932. 

















THE TREATMENT OF SURGICAL TUBERCULOSIS 
WITH SPLENIC EXTRACT 


BY JOSEPH S. BARR, M.D., BOSTON, MASSACHUSETTS 
From the New England Peabody Home for Crippled Children 


Medical literature has carried articles for several years past reporting 
the use of spleen or splenic extract in improving cases of pulmonary 
tuberculosis. Bayle'? and Fliegel* in particular have emphasized its 
value. Wheeldon‘ seems to have been the first, in this country at least, 
to have used it in cases of joint tuberculosis. He found that his cases 
improved rapidly while using it, and he finally prescribed it for every 
case, abandoning any attempt to evaluate his results by the use of control 
vases. At his suggestion, we have added splenic extract (calves’ milt) 
to the diet of a group of cases of surgical tuberculosis at the New England 
Peabody Home for Crippled Children, and herewith report the results of 
our investigation. 

Selection of Cases: 

Twenty children, each with acute tuberculosis of the hip or spine, 
being treated conservatively in recumbency with heliotherapy, etc., were 
selected. Ten of these cases were used as experimental subjects and the 
other ten as controls. Each case was paired with its control as carefully 
as possible for age, duration and extent of the disease, prognosis, etc. 
There were no cases with amyloid disease or secondarily infected sinuses 
in either group. 


Treatment: 

The cases of Pott’s disease were all treated in hyperextended plaster 
shells. The tuberculous hips were on Bradford frames with adhesive 
traction extension. Each case had the usual intensive heliotherapy, 
high vitamin, high caloric diet, complete rest in recumbency, nursing 
‘are, etc., which we® feel constitutes adequate conservative treatment. 
The one variation was the use of splenic extract in the diet of ten of the 
‘ases for a period of one year, December 1931 to December 1932. Both 
the powder and liquid extracts were used. The usual dose was one tea- 
spoonful three times a day. Almost every child receiving the extract had 
occasional nausea and vomiting, but there were no cases in which the 
medication had to be discontinued. It was felt that, if splenic extract 
exerted any marked beneficial results in cases of surgical tuberculosis, it 
should be evident after a few months, but to make certain we continued 
the medication for one year. An additional nine months has now elapsed 
and a final clinical check-up has been made. 


Method of Study: 
In order to determine the general and local clinical condition of each 


patient, a definite routine was adopted which was briefly as follows: 
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Each case had a complete examination every six weeks which in- 
cluded detailed measurements of joint motion where possible, notes as to 
muscle spasm, size of abscess, etc. The nutritional state was noted and 
also the child’s general condition, susceptibility to colds and infections, 
etc. Weights were recorded every two weeks. Laboratory work in- 
cluded count of red blood cells, white blood cells, hemoglobin, and differ- 
ential count every week; complete urine examination every week; roent- 
genographic examination every two months; intradermal tuberculin tests, 
using graded doses at the beginning and end of the study. 

It was felt that these data would give a fair estimate of the general 
condition of the child, and the status of the local lesion. 

Weight: The group fed spleen averaged a little less weight gain than 
the control group. We attributed this to fairly frequent gastric upsets, 
nausea and vomiting and refusal of food, due chiefly to the unpleasant 
taste and smell of the extract. 

Blood: There was no essential or striking difference in the total and 
differential white-blood count of the two groups. None of the children 
had anaemia of any consequence, and so neither group of children showed 
changes in the hemoglobin or red-blood-cell counts greater than the usual 
seasonal and individual variations. A group of cases with severe anae- 
mia, due to secondary infection or other causes, might have shown better 
results if fed spleen, but there was no such group available to us. 

X-Ray: The progress of a tuberculous hip or spine in process of heal- 
ing is perhaps most easily recorded by serial roentgenograms taken at 
regular intervals. Each child fed calves’ milt and its control case were 
x-rayed every six weeks. When the study was completed at the end of 
one year, these films were carefully compared for evidences of variation 
in amount and rapidity of destruction, decalcification, and regeneration, 
size of abscess, calcification, etc. By x-ray only one of the cases seemed 
definitely better than its control; seven showed essentially the same 
picture; two seemed to be poorer results. 


Clinical Results: 

The examination of the patients and comparison of joint motion, 
muscle spasm, and all the other local and general manifestations of im- 
provement are actually the best criteria of progress in recovery from 
joint tuberculosis. Detailed notes were made at intervals of six weeks 
on the local and general condition of each patient and compared with his 
previous examination and also with the control case. As an additional 
check, the cases were also presented in pairs and examined by a group of 
orthopaedic surgeons one year after beginning treatment. By compari- 
son of the patients’ condition and their roentgenograms, the physicians 
were asked to decide which of each pair of cases was the better. These 
physicians, of course, did not know which patients had received splenic 
extract and which were controls. Of the ten pairs, seven were considered 
to have made almost identical progress and were in approximately the 
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same local and general physical condition. In one case the child fed 
splenic extract was found to be much better generally and locally than 
the control, while in two cases the reverse was true,—7. e., the control 
“ase seemed to have done better than the one fed splenic extract. 


COMMENT 


Experimental clinical work is notoriously difficult and the results 
of such experiments are hard to interpret. Twenty cases (ten pairs) are 
all too few on which to base any statistical study and, for that reason, no 
attempt is made in this paper to give tabular details. The fact remains 
that, as nearly as could be determined by us, splenic extract (calves’ 
milt) added to the diet of children having uncomplicated joint tubercu- 
losis seemed to have no effect on the course of the disease. 

The evidence as given is not wholly conclusive but we feel justified 
in discontinuing the use of splenic extract in such cases until further proof 
of its usefulness is adduced. 

We wish to thank the Valentine’s Meat-Juice Company for their generous assistance 
in furnishing the splenic extract S.V.2 for these experiments. 
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THE EFFECT OF A LOCAL CALCIUM DEPOT ON OSTEOGENE- 
SIS AND HEALING OF FRACTURES * 


BY J. ALBERT KEY, M.D., ST. LOUIS, MISSOURI 


From the Department of Surgery of the Washington University School of Medicine, and 
Barnes Hospital, St. Louis, Missouri 


In spite of the very considerable amount of investigation which 
has been directed toward the problem of ossification we remain ignorant on 
two of the salient points,—viz., the mechanism by which calcium is de- 
posited in the organic bone matrix and the immediate stimulus which 
leads to the formation of bone in a given location. In the main the theo- 
ries of ossification may be grouped as humoral or chemical and cellular 
or vital. In other words, bone is formed as a result of some local chemical 
phenomena or it is the product of specific cells (osteoblasts) which have the 
capacity of laying down bone when conditions are right for them to do so. 
When bone is formed in abnormal locations, the cellular theory provides 
the specific cells by assuming that under appropriate conditions the 
omnipresent, primitive, connective-tissue cell can differentiate into an 
osteoblast. 

Leriche and Policard ' champion the humoral theory and postulate 
“a local calcific surcharge as the determinant of osteogenesis in a suitable 
fibrous medium”’. They emphasize the rarefaction of bone at the ex- 
tremities of the fragments, which occurs after a fracture, and believe that 
this liberates calcium in the vicinity and leads to a local excess of calcium 
and that this is an important factor in the union of fractures. Murray? 
thinking along similar lines, was able to produce bone in traumatized 
muscle by placing calcium phosphate and carbonate in the injured tissues, 
and used calcium phosphate and carbonate in the proportions in which 
they occur in bone as a stimulant for osteogenesis in the healing of bone 
defects and in the treatment of fractures which had failed to unite. 

While I am an adherent of the cellular theory of osteogenesis, I have 
recognized the fact that the cells must have calcium with which to form 
bone, and have felt that they might work more efficiently if this material 
were supplied in abundance. In other words, if a defect in bone could be 
filled by a non-irritating, slowly soluble mass, which was porous and which 
contained calcium phosphate and carbonate in a form in which they could 
be resorbed, it would be reasonable to expect osteoblasts to invade the 
mass, utilize the calcium, and build new bone which would replace the 
mass of calcium and cause the bone to be restored to its original form. 

The ideal material would appear to be rather dense cancellous bone 
from which a large percentage of the organic material had been removed. 
Consequently, in 1926, I treated cancellous bone with sodium hydroxide 


* Read before the Section on Orthopaedic Surgery, American Medical Association, 
Milwaukee, Wisconsin, June 16, 1933. 
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until most of the organic matter was removed and then used this deor- 
ganized bone as grafts. 

In 1927, Dr. William Hamm and I performed a series of experiments 
in which holes, one-fourth of an inch in diameter, were drilled in the fe- 
mora of large dogs and these holes were then closed with trephine plugs 
of cancellous bone or with bone powder. Eight holes were drilled in each 
femur and these were filled with the following: 

1. Bone fixed in formalin and washed. 

2. Bone fixed in alcohol and washed. 

3. Boiled bone. 

4. Cancellous bone treated with alkali for a short period. 

5. Cancellous bone treated with alkali until it was chalky and easily 
crushed. 

6. Bone powder made by treating bone with alkali until it disinte- 
grated and then washing it in running water for several days. 

7. A paste made of the bone powder mixed with the blood of the 
animal. 

8. Control left open. 

We performed sixteen such experiments and sacrificed the animals at 
intervals of from one to sixteen weeks. Roentgenographic and gross and 
microscopic study of the specimens did not permit us to draw any conclu- 
sions as to the relative value of the materials, because the co” trol defects 
healed as rapidly as did those which were filled with fixed and boiled 
bone, deorganized bone, or bone powder. 

Since then I have performed experiments in which I have attempted 
to bridge defects in the shafts of the ulnae of dogs with pastes made of 
bone powder mixed with cement, acacia, or fresh blood. In spite of the 
fact that my experimental results were not encouraging, I was impressed 
by Murray’s clinical observations and have used the calcium phosphate 
and carbonate in clinical cases where I wished to stimulate osteogenesis, 
as in filling cavities created by extensive saucerization operations per- 
formed in attempts to cure chronic osteomyelitis, in arthrodesing opera- 
tions, and in operations for non-union of fractures. Following a sug- 
gestion of Dr. Wallace Cole, I have, in several cases of brittle bones, 
stripped up the periosteum of both femora and both tibiae and placed 
calcium salts beneath the periosteum in an attempt to increase the 
diameter of the shafts of these bones and thus make them suitable for 
weight-bearing. A review of our clinical cases at the Shriners’ Hospital 
for Crippled Children and at the Barnes and Children’s Hospitals, left me 
unable to draw any conclusions as to whether or not the calcium salts in 
the wound were of any real value. In some instances they seemed to 
stimulate osteogenesis, but in others they appeared to have no effect. 

Consequently, the experiments which are reported in this paper were 
performed in an attempt to determine whether or not a local depot of 
calcium salts is of any value in stimulating osteogenesis. 

The material consisted of twenty adult dogs, each of which was 
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operated upon under general anaesthesia and at the operation from 1.5 to 
2.5 cubic centimeters of the shaft of each ulna were resected. It was 
desired that the defects be just large enough to prevent union. Conse- 
quently, in the younger dogs and in the dogs with large bones the defects 
were longer, because experience has shown that longer defects will heal in 
young animals and that the diameter of the bone roughly determines the 
length of a section which can be removed from the shaft of this bone and 
not result in non-union. In adult dogs this is about one and one-half 
times the diameter of the shaft of the bone. Defects in the two ulnae of 
the same animal were made as nearly uniform as possible. An attempt 


TABLE I 


RIGHT LEFT 
Time Defect ete Defect Taten 
(Weeks Bridge Bridge 
SE ne ee Calcium 0 Control 0 
RNR Ae ee ete Calcium 0 Bone plug + + 
sie Dis inks suite x Calcium 0 Control 0 
ae eee ee Calcium or > Control T+ tT + 
| eo ae ee Calcium + + Control + + 
Re ae ee Calcium 0 ais plug - ae 
16 Plein betee oan een Calcium 0 Control 0 
Metis Pete cae nated Calcium + + Control +++ 4 


Results of experiments in which defect in the right ulna was filled with calcium salts 
and that in the left ulna was left as a control or bridged by an autogenous bone plug. 
Zero is non-union and 4-plus is solid bone union. 


was made to preserve a periosteal bridge between the fragments and in 
the young dogs this amounted almost to a sleeve of periosteum and in the 
old dogs it amounted to a bridge on the deep surface and periosteal shreds 
around the rest of the bone. In eight of these dogs the defect in the right 
ulna was filled with calcium and in six others the defect in the right 
ulna was filled with bone powder. In six of the dogs the defect in the left 
ulna was left as a control, while in the remaining dogs the defects were 
filled with bone plugs, used either as boiled or living autogenous grafts or 
with living bone hash, made by cutting up the piece removed from the 
opposite leg. Where bone plugs were used, the plug from one ulna was 
placed in the defect in the opposite ulna. With the exception of one leg, 
in which the bone plug became displaced and became infected, the wounds 
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healed without complications and the dogs experienced little difficulty 
after the operation as the intact radius was sufficient to support the body 
weight and enable the forelegs to function normally. The animals were 
sacrificed at intervals of from four to twenty weeks. The ulnae were 
removed, inspected in the gross, and were then x-rayed, and, after fixation 
and decalcification, were sectioned and stained, and studied microscopi- 
cally. 

The results of the experiments are shown in the tab'es and illus- 
trations. On gross and roentgenographic examination, partial union 
occurred in four instances in which calcium or bone powder was used in 


TABLE II 


RIGHT LEFT 
Time — — 
(Weeks Defect Bridge Union | Defect Bridge Union 

5 Bone powder 0 Bone plug $ 
ere o Bone powder 0 Bone plug + 
§ Bone powder 0 Bone plug r 
10 , | Bone powder + + Bone plug rr > + 
Seer Bone powder | 0 Bone plug ie 
16 = Bone powder 0 Bone plug + + + + 


Results of experiments in which defect in the right ulna was filled with bone powder 
and that in the left ulna was bridged by an autogenous bone graft. Zero is non-union and 
4-plus is solid union. 


the defect. But in the same animals union also occurred in the opposite 
leg which was used as a control and in which the defect was not bridged 
by anything except periosteum. In the other ten animals, in which the 
defect was filled by calcium salts or by bone powder, union did not occur. 

In the roentgenograms the calcium salts were visible, in the early 
experiments, as a faint shadow between the ends of the fragments. In 
the later experiments, this shadow had entirely disappeared and there 
was no demonstrable difference between the defects which had been 
bridged by calcium and the controls. In the instances where bone powder 
was used to bridge the defects, this was visible as a dense shadow between 
the fragments, and, as it usually contained several small fragments of bone, 
these also could be seen in the roentgenogram. However, in the later 
experiments with bone powder, the smaller bits tended to disappear, while 
the larger fragments tended to remain as isolated masses. In neither the 
calcium nor the bone-powder experiments, was there any tendency for 
the fragments to unite more readily than they did in the controls, nor 
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was the local atrophy which tends to occur in cases of non-union prevented. 
In fact, the ends of the fragments tended to assume the same pencil-like 
appearance as did those in the controls. Where living bone plugs and liv- 
ing bone hash were used, union tended to occur and the bone plugs tended 
to unite to the ends of the fragments, while the bone chips fused into a 
solid mass of callus in which the more dense fragments could be identified 
over a period of several weeks, and then lost their identity, and the 
structure tended to become homogeneous and resemble the normal bone 
structure. Where boiled bone plugs were used, union was delayed, as 
there was not the same tendency for union to occur between the end of the 


TABLE III 


RIGHT LEFT 
B Defect Bridge Union Defect Bridge Union 
i Boiled bone plug + Bone chips + + 
8 Bone plug t Bone chips + + 
10 Boiled bone plug +- Bone chips + 
12 ; Boiled bone plug + Bone chips + 
14 Bone plug + + + + Bone chips + + + 
16 Boiled bone plug ae al Bone chips t+ + 


Results of experiments in which defect in the right ulna was bridged by an autogenous 
or a boiled bone plug and in which the defect in the left ulna was bridged by autogenous 
bone chips. Zero is non-union and 4-plus is solid union. 


fragments and the graft as there was when a plug of living bone was 
inserted in the defect. 

Microscopically, signs of the calcium salts could be identified in the 
sections as small, clear areas which were surrounded by living cells. 
Apparently these salts were removed by solution rather than by phago- 
cytosis. However, in some instances the small areas were surrounded by 
macrophages and there was an occasional foreign-body giant cell. But 
no traces of the calcium salts were seen in the giant cells. In other in- 
stances the mass of calcium and fibrin was invaded by connective-tissue 
cells and the end result was a mass of loose connective tissue, the clear 
spaces of which appeared to have been filled with calcium. Relatively 
little calcium remained in the specimens which were removed ten and 
twelve weeks after the operation. The bone powder, on the other hand, 
always contained small fragments of dead bone. As the mass of bone 
powder was invaded by connective-tissue cells, these minute particles 
were surrounded by a fibroblastic wall and might persist in the tissue over 
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along time. Here, too, there was a slight tendency for the fragments to 


disappear, apparently by solution rather than by erosion by living cells. 
CONCLUSION 

Neither calcium phosphate and carbonate in the proportions in 

which they occur in bone, nor bone powder, made by removing the organic 

matter from bone, appear to stimulate osteogenesis of bone when im- 


planted in a bone defect. 
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THE CYSTINE CONTENT OF THE FINGER NAILS 
IN ARTHRITIS 


BY M. X. SULLIVAN, PH.D., AND W. C. HESS, PH.D., WASHINGTON, D. C., 


Chemo-Medical Research Institute, Georgetown University, Washington, D. C. 


In applying the Sullivan’? cystine method to widely different 
material, 7.e., foodstuffs, hormones, enzymes, ete., Sullivan and Hess* 
found that the cystine content of the finger-nail clippings of six normal 
individuals varied from 11 to 13 per cent. with an average of 12 per 
cent., while one arthritic, diagnosed by his physician as a case of infectious 
arthritis, showed only 8.87 per cent. The finger-nail clippings of this 
case of arthritis were analyzed once a month for six months. At the 
end of the study the young man was in good condition and the cystine 
content of his finger nails had risen to 11.3 per cent., within normal 
levels. 

This one case of arthritis suggested the desirability of studying the 
cystine content of a relatively large number of cases of arthritis. 

Accordingly, the finger-nail clippings of twenty-six normals and of 
103 arthritics were analyzed for cystine. The procedure of analysis is as 
follows: Fifiy to 100 milligrams of finger-nail clippings were placed in a 
small acetylation flask, fitted with a ground-glass reflux condenser, to- 
gether with five cubic centimeters of twenty per cent. hydrochloric acid. 
The mixture was heated in a crisco bath at 125 degrees, centigrade, for 
seven to eight hours. The contents of the flask were then poured into a 
100-cubic-centimeter beaker and the flask washed out with five cubic 
centimeters of water. The combined solution, which was free from humin 
and needed no decolorization, was brought to pH 3.5 by means of 
5N sodium hydroxide added dropwise with stirring. The solution was 
then diluted with 0.1N hydrochloric acid to a volume such that each cubic 
centimeter of solution represented one to two milligrams of original nails. 
Cystine was then determined by the Sullivan colorimetric method, as 
applied to the quantitative estimation of cystine in casein’, and in the 
case of twenty normals and eighty arthritics by the Okuda‘ iodometric 





method. 

The normals varied from 10.28 to 13.02 per cent. with an average 
of 11.69 per cent. The arthritics varied from 7.20 to 13.11 per cent. with 
an average of 9.77 per cent. The same relative findings between normal 
nails and arthritic nails were obtained with the Okuda method which 
closely agreed with the results by the Sullivan method. 

The distribution of the percentage of cystine is shown in Table I. 

Twenty-two per cent. of the arthritics showed below 9 per cent. 
cystine and 57 per cent. showed below 10 per cent. cystine. 

The lowest normal gave 10.28 per cent. cystine in his finger nails. 
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TABLE | 


DISTRIBUTION OF THE PERCENTAGE OF CYSTINE 


NORMALS ARTHRITICS 
Cystine Content No. of Cases Cystine Content No. of Cases 
Per Cent. Per Cent. 

7.00- 7.99 8 

8.00- 8.99 15 

9.00- 9.99 36 
10.00-10.99 2 10.00-10.99 27 
11.00-11.99 15 11.00-11.99 7 
12.00-12.99 7 12.00-12.99 9 
13.00-13.99 2 13.00-13.99 ] 


Taking this figure as a comparison, 65 per cent. of the arthritics are lower, 
with a general average of 9.08 per cent. 

Since the medical profession has several different systems of classifica- 
tion of types of arthritis, the work dealing with the cystine content of the 
finger nails covers arthritis as an entity, with suspension of judgment as to 
whether the particular individual is of the infective, atrophic, or hyper- 
trophic type. 

From the data gathered, it is obvious that in the majority of arthritic 
cases listed here the cystine content of the finger nails was considerably 
below the normals employed by us. All the normals and all the patients 
were of the white race, domiciled for some years in the United States. 
The finger-nail clippings of both normals and arthritics were collected in 
the same way. Before clipping, the nails were cleaned out with a nail 
file or by dry brushing, if necessary, but were not washed with water or 
soap. 

SULPHUR THERAPY 

Acting on the theory that injurious material reactive with sulphur 
was present in the arthritic economy, six cases with low cystine content 
in the finger nails were given a sulphur therapy in the form of intragluteal 
and intravenous injections * of ‘“‘Sulfur-Diasporal’’ t+. The results are 
given in Table II. 

Mr. G., a relatively mild arthritic, with a normal cystine content of 
the nails, served asa control. Little variation occurred in his nails as a 
result of sulphur treatment. Of the other six chosen because of low 
cystine nails, all gave an increase in nail cystine as a result of the sulphur 
therapy. The average of the finger nails of these six cases before treat- 
ment was 8.67 per cent. cystine; after treatment, 10.78. Four cases 
showed a marked increase in cystine in the nails. At the same time in 
these four cases, appreciable improvement occurred in physical condition, 
according to the statement of Dr. W. P. Argy, who treated the patients 
clinically. Cases 1 and 2 were treated intravenously, the rest intra- 
gluteally. In Cases 1 and 2 the finger-nail clippings were analyzed again 


* The injections were made by W. P. Argy, M.D. 
t The Sulfur-Diasporal was donated by The Doak Company of Cleveland, Ohio. 
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two months after the injections were stopped. The nails were still in 
normal levels, 12.00 per cent. cystine and 11.84, respectively, and the 
symptoms of arthritis had not reappeared. 
TABLE II 
THe PerRceENTAGE CystTINE CONTENT OF THE FINGER NAILS BEFORE AND AFTER 
TREATMENT WITH “SuLFuR-DIASPORAL”’ 





Case Before After Number of 

No. Patient Type Treatment Treatment Injections Clinical Results 

1. Mrs. D Infective 9.15 12.48 20 Marked improvement 

2. Mr.C _Infective 8.10 11.54 20 Marked improvement 

3. Mr. F Mixed 9.35 9.88 20 Improvement 

4 Mrs. G Mixed 7.84 11.10 20 Little improvement 

5. Miss H_ Infective 9.75 10.52 10 Some improvement 

6. Mrs. A Infective 7.95 9.17 10 Improvement 

7.  Mr.G = Mixed 11.01 11.24 10 No improvement 

Twenty-five of the arthritic cases listed in this paper were patients 

of Dr. Thomas F. Wheeldon, of Richmond, Virginia, who found that 

. sulphur therapy has a definite place in the treatment of arthritis®. The 


cystine content of the finger-nail clippings from these twenty-five cases, 
classified by Dr. Wheeldon as of the hypertrophic type, varied from 
7.90 to 12.98 per cent., with an average of 9.54 per cent. by the Sullivan 
method and 9.74 per cent. by the Okuda method. Two of Dr. Wheeldon’s 
arthritic cases showed more than 11.00 per cent. (11.01 and 12.98); the 
other twenty-three cases varied from 7.90 per cent. to 10.44 per cent., 
with an average of 9.32 per cent. cystine. One normal from the same 
source gave 11.30 per cent. cystine in the finger nails. 


POSSIBLE INTERPRETATION OF RESULTS 


A number of examples could be given to show that in the sulphur 
metabolism the animal body has a ready, though limited, means of de- 
fense. Detoxication seems, indeed, a prominent réle of the system 
cystine, cysteine, and glutathione. In the majority of the arthritic cases 
the low cystine content of the finger nails seems to imply an intoxication 
factor which draws on the sulphur complexes as, for example, glutathione, 
and thus diverts the sulphur from its normal channels which would lead 
The increase of 





to a finger nail containing at least 11 per cent. cystine. 
the cystine content of the finger nails of a number of cases of 
arthritis, after injection of sulphur, implies that the sulphur directly 
or indirectly, after change by the body, combines with the injurious 
material, and thus spares the normal body sulphur complexes from 
being diverted. The nature of the injurious material postulated in 
| most of the arthritic cases is still to be investigated by a detailed bio- 

chemical study of the blood or better of the urine. At present the effect 
of various sulphur compounds on the development and chemical activity 





of certain streptococci is being studied. 
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BACILLUS PROTEUS OSTEOMYELITIS OF THE SPINE * 


BY SETH SELIG, M.D., F.A.C.S., NEW YORK, N. Y. 


Bacillus proteus is usually a harmless saprophyte of the colon-bacillus 
group, found in air, soil, feces, and urine. Occasionally, it becomes 
pathogenic and can become an invader of the blood stream secondary to 
otitic and urinary-tract infections, especially following intra-ureteral 
instrumentation. Bacteraemia has also followed war wounds and 
sloughing wounds, such as one sees in paralysis following spinal-cord in- 
juries. The prognosis in cases of bacillus proteus bacteraemia is poor, 
especially in otitic cases where there is often an associated streptococcus 
infection. 

If otitic cases are excluded, osteomyelitis is an exceedingly rare com- 
plication of proteus sepsis. The mastoid is often involved, but that is by 
direct extension from a chronic middle-ear infection. The writer has 
been unable to find any record of a previous case of hematogenous 
osteomyelitis caused by bacillus proteus. 


CASE REPORT 


J. 8.7, male, aged thirty-seven years, was admitted to the Surgical Service of Mount 
Sinai Hospital, February 23, 1932, with symptoms of left ureter colic. Roentenographic 
examination showed a shadow in the course of the left ureter at the level of the third 
lumbar vertebra. Cystoscopy revealed an obstruction of the left ureter at twenty-seven 
centimeters and an indwelling catheter was inserted. Six days after the cystoscopy, the 
patient had a chill and a rise in temperature to 105 degrees. Two days later he had 
another chill and a rise in temperature to 106 degrees. Blood culture at the time of the 
second chill showed bacillus proteus in one flask. The patient had six chills altogether, 
and on March 5, 1932, he passed a calcium oxalate stone. All symptoms ceased, and 
three days later he left the hospital. 

On the day of his discharge from the hospital, the patient had a sensation of slight 
pain in the back of his neck, but was able to move his head freely. On the following 
day, the pain became more severe and was increased by movement of the head. The 
next day, the patient went to bed because of the pain, which now radiated to the side of 
the head and down the right arm as far as the elbow. There had been no chills since 
leaving the hospital. 

On March 14, 1932, the patient was readmitted to the Surgical Service of Mount 
Sinai Hospital. There was marked restriction of motion of the cervical spine in all 
directions, including rotation; there was tenderness over the fourth to the seventh cervical 
vertebra; and there was some weakness of the right grip. Temperature on admission 
was 103.5 degrees and the white blood count was 8700 with seventy per cent. poly- 
morphonuclears. A blood culture taken at this time was positive in three flasks for 
bacillus proteus. A culture of the urine also showed bacillus proteus. A roentgenogram 
of the cervical spine, taken the day after admission (Fig. 1), showed a definite narrowing 
of the intervertebral disc between the fifth and sixth cervical vertebrae, as well as loss of 
the normal curve of the cervical spine. 

Five pounds of traction were applied to the head by means of the Crile traction ap- 
paratus; pain was relieved almost immediately and temperature fell to normal in the 


* Presented at the Meeting of the Orthopaedic Section of the New York Academy 


of Medicine, May 1932. 
t This case was mentioned by Dr. H. Klein’ in his Addendum, page 195°. 
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BACILLUS PROTEUS OSTEOMYELITIS OF THE SPINE 
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course of the next ten days. On the ninth day after his admission, the illness was com- 


plicated by an attack of acute follicular tonsillitis. 

On March 30, 1932, physical examination revealed free rotation of the head (atlas 
and axis), but tenderness over the fifth cervical vertebra and restriction of flexion, exten- 
sion, and lateral motion of the cervical spine. The patient complained of paraesthesias 
of the right upper extremity, and there was increased weakness of the right grip. 

A roentgenogram, taken April 21, 1932 (Fig. 2), showed well marked osteomyelitis of 
the fifth and sixth cervical vertebrae, with destruction of the intervening intervertebral 
dise and collapse of both vertebrae. The patient was quite comfortable in traction, but, 
because of the danger of subluxation of the diseased vertebrae, a plaster head and shoul- 
der spica was applied. The patient was, however, permitted to leave his bed. 

On May 21, 1932, the patient was admitted to Montefiore Hospital for subsequent 
care. The plaster spica was removed on June 10, 1932. Roentgenographic examina- 
tion at this time (Fig. 3) showed fusion of the affected vertebrae. There was some re- 
striction of flexion and extension of the cervical spine, and some tenderness over the 
It was thought best to immobilize the spine for several months 


involved vertebrae. 
This was discarded at the end of six 


more in a brace with a jury-mast attachment. 
months and since that time the patient has been symptom-free. 

A roentgenogram, taken July 28, 1933 (Fig. 4), showed solid bony fusion of the fifth 
The density of the diseased area was the same as that of 


and sixth cervical vertebrae. 
There was slight restriction of motion of the 


the healthy vertebrae above and below. 
cervical spine at the extremes of flexion and extension. 


SUMMARY 


A case is reported of metastatic hematogenous infection of the 
bodies of two cervical vertebrae during the course of a bacillus proteus 
bacteraemia following cystoscopy. After prolonged immobilization, 
recovery took place with solid fusion of the two diseased vertebrae. 
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END RESULTS OF FRACTURES OF BOTH BONES OF THE 
FOREARM 


BY HORACE K. SOWLES, M.D., BOSTON, MASSACHUSETTS 


From the Fracture Service of the Massachusetts General Hospital 


The fractures of the shaft of the forearm considered in this report con- 
sist of a group of 120 cases on ninety-one of which we have completed end 
results. 

The great majority of the patients were either children or young 
adults, the greatest number falling in the second decade, which included 
forty-six, and the next greatest number in the first decade, in which there 
were twenty-six. There were eighty-one males and thirty-nine females in 


the group. 
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In regard to the type of injury, there were 100 simple fractures which 
were divided as follows: eighty-one fractures of both bones, thirteen frac- 
tures of the radius only, and six fractures of the ulna only. ‘There were 
twenty compound fractures. Of these, seventeen involved both bones; 
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one involved the ulna only; and one simple fracture of the radius was 
complicated by a compound dislocation of the lower end of the ulna. 


Types 
1. Simple 100 2. Compound . 20 
a. Both bones SI a. Both bones 17 
b. Radius only 13 b. Radius only , 0 
c. Ulna only 6 c. Ulna only 2 
d. Radius (simple) and 
compound head of ulna l 


Considering only the cases in which the end results are known, forty- 
four were treated by means of closed reduction only; two were treated by 
traction only, and seven were treated by open reduction only. Four 
cases which were treated with traction had been treated previously by one 
or more unsuccessful attempts at closed reduction. Twenty-one cases 
that came to open reduction had been subjected to previous attempts at 
closed reduction. Seven cases with open reduction were treated by means 
of traction also; in some of these cases the traction had been an unsuccess- 
ful attempt at reduction and in other cases the hand was suspended by 
traction in order to facilitate ease of dressing, following an open reduction 
for compound fracture. Six cases which came to open reduction had 
previously been subjected to both traction and manipulation unsuccess- 
fully. There were in all fifty cases which were treated without open re- 
duction and forty-one which came to operation 


TREATMENT 


1. Closed reduction only 14 2. Non-operative 50 
Traction only 2 Operative : oe 4] 
Open reduction only 7 a. Without internal fixation. . .27 
Closed reduction and traction 4 b. With internal fixation 14 
Closed and open reduction 21 
Traction and open reduction 7 Total 9] 
Closed and traction and open 6 
Total. . ’ i 9] 


It is only fair to explain that this group of ninety-one in which forty- 
five per cent. have come to open reduction does not represent all the frac- 
tures of both bones of the forearm treated at the Massachusetts General 
Hospital during this period. It represents the ninety-one cases out of 120 
admitted to the wards on which we have final end results and does not 
include 302 fractures of the forearm which were successfully reduced in the 
Emergency Ward and followed in the Out-Patient Department. 

The first group, which consists of those treated by closed reduction 
with or without the fluoroscope and then the application of plaster or 
splints, needs very little further explanation. These were successful 
cases and needed no further consideration. Any treated by closed reduc- 
tion, which were not successful, automatically fell into one of the next 


groups. 
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FRACTURES OF THE FOREARM 


The second group includes those treated with traction. They may 
have been treated with traction at once or following one or more unsuc- 
cessful attempts at manipulation. In applying traction to the forearm, 
we have used several different methods. Traction by means of a canvas 
glove which is glued or sewed around the base of the hand is quite satisfac- 
tory. Insuch traction apparatus the fingers are not included; the fingers 
of the glove are split on the flexor and extensor sides and used as points 
of attachment for the traction; and the fingers of the patient are free to 
move without interfering with the apparatus. 

Traction on the fingers themselves has been entirely discarded in 
fractures of the forearm because of the stiffness in the phalangeal joints 
which is so prone to follow and so troublesome to cure. Adhesive traction 
may also be used on the skin of the forearm but this is not quite as easy to 
adjust as the glove. 

Skeletal traction may be used on the forearm but it is not particularly 
adaptable to that situation. We have tried the ice tongs on one case of 
forearm fracture in this hospital. This particular case had a_ badly 
lacerated hand with traumatic amputation of the thumb and index finger, 
a badly comminuted fracture of the forearm with considerable laceration 
of tissues, and a compound fracture dislocation of the upper end of the 
radius. There was no way in which we could suspend this arm except by 
using ice tongs on the lower end of the ulna and radius. This fulfilled the 
purpose of suspension perfectly, but the lateral pressure in the tips of the 
ice tongs caused a convergence of the lower fragments of the ulna and 
radius, so that the position obtained was not satisfactory; and the ice 
tongs were abandoned as soon as the wounds were healed sufficiently so 
that dressing could be looked after in other ways. 

Since this particular case, the use of the Kirschner wire has been in- 
troduced and probably at the present time, in such a case, a Kirschner 
wire through the lower ends of ulna and radius would be used instead of 
the ice tongs. There is one fact to be kept in mind when a wire is passed 
through the lower ends of the ulna and radius, as a result of it, there 
may be interference with future rotation of the forearm and the wire 
should be far enough above the wrist so that it will not interfere with the 
lower articulation of the radius and ulna. 

The traction method of treating fractures of both bones of the fore- 
arm may be attempted successfully in only a relatively small number of 
cases. We have had a few strikingly successful results with traction when 
applied to fractures of the upper third. It is almost useless in fractures of 
the lower third, because of the cross pulls of the interosseous muscles and 
tissues. This method takes a good deal of time and fuss for adjustment, 
but is much safer than open reduction in inexperienced hands or when 
proper facilities are not available for an open reduction. 

In the group of cases that were treated by means of an open reduc- 
tion, many had already been through one or more attempts at closed 
reduction and a few had also been subjected to unsuccessful attempts at 
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traction. As a result of our experience in these cases and in the light of 
the end results, we believe that one should not lose too much time before 
making the decision to go ahead with open reduction. In other words, if 
one or two attempts at closed reduction have been unsuccessful and it 
seems reasonably sure that an open reduction will be necessary to obtain a 
good result, then the open operation should be done without unnecessary 
delay. When the open operation has been delayed for some time after the 
original injury, it has been more difficult to set the bones together per- 
fectly, particularly in regard to the proper rotation of the arm. If the 
fracture is reasonably fresh, the jagged ends of bone can easily be fitted 
into their proper niches in the other fragment and we are sure of the cor- 
rect rotation, but it is a most difficult thing to decide on the correct posi- 
tion of the hand unless we have these fresh bone ends to guide us, and 
undoubtedly this one factor is responsible for some of our poorer results of 
open operation on the forearm. 

There is also another very important reason for early open operation, 
if the bones can be locked into their correct position, internal fixation of 
the fragments is rarely necessary and it is desirable to avoid such introduc- 
tion of foreign bodies unless necessary. With this fact in mind, the writer 
believes that the best position for doing an open operation on both bones 
of the forearm is with the patient lying face down, and with the forearm 
extended palm down upon a table beside the operating table. Then both 
bones can be reduced through separate posterior lateral incisions, the 
fragments can be locked in their proper positions, each one can be in- 
spected without disturbing the other, and the wounds carefully closed 
without disturbing the position of the hand. Then, still keeping slight 
traction on the hand, a plaster splint can be applied from the axilla to the 
fingers, with the arm fully extended. In this way we can usually succeed 
in preventing any slipping of the fragments. After ten days or so, the 
upper part of the plaster can be cut away in order to allow flexion of the 
elbow and fixation at a right angle. It may not always be possible to get 
a perfect apposition of both bones and usually a perfect apposition of one 
bone will give good enough apposition in the other. In such cases, where 
it may be possible to get only one bone in perfect position, it is, perhaps, 
more important to get a perfect position of the radius, because we must 
maintain the proper length of this bone in order to prevent distortion of 
relations at the carpus. 

In the cases of open reduction, where it is impossible to hold frag- 
ments without some form of internal fixation, we have used a variety of 
fixation material. Sometimes in a spiral fracture, merely a heavy ligature 
of catgut passed around the shaft will hold the fragments in approxima- 
tion; or holes can be drilled through the ends of the bones and either catgut 
or kangaroo tendon used as a suture material. Either one of these ma- 
terials, of course, has the advantage that it is absorbable within a rela- 
tively short period of time. We have also used both ivory and beef bone 
as fixation material. Ivory or beef-bone pegs inserted in the medullary 
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cavities have been used in one or two cases; at least one of these resulted 
in non-union, which may or may not have been due to the ivory peg. 
Probably a better way of using this type of material is the use of a thin 
wedge of cortical beef bone, which is driven into longitudinal saw cuts in 
the ends of the two fragments and acts as a sort of key to hold them in 
proper position. Both the medullary pegs and the wedges driven into 
saw cuts give only a moderate degree of fixation and must be handled 
with great care during the application of the external fixation. Also, both 
the ivory and the beef bone, although absorbable, do persist for a long time 
in the tissues. In one case, traces of a thin beef-bone wedge were visible 
by x-ray after two years. 

The method of internal fixation with greatest security is, of course, a 
Sherman steel bone plate with transfixion screws. We feel that these 
plates should always be removed, particularly in this location, because 
they are relatively near the surface of the body and, therefore, subject to 
possible trauma and irritation. In spite of the fact that the use of steel 
bone plates necessitates a second operation for their removal, they are 
most satisfactory and are invaluable in certain types of fractures which can- 
not be held in place by any other method. Probably all kinds of foreign 
bodies, which may be used as material for internal fixation, do cause 
some delay in the bony union; but this cannot be avoided and, although 
they may cause delay in union, they are rarely, if ever, an important cause 
of non-union. 

Of the forty-one cases in this series which came to open operation, 
twenty-seven had no internal fixation and fourteen had some form of in- 
ternal fixation. In the total series of end results, the period of disability 
ranged from three weeks to two years, the average being about three and a 
half months. Seven cases out of the series of ninety-one have been classi- 
fied as bad results. Four of these had open reductions, which, out of a 
series of forty-one, makes ten per cent. Three of the seven had been 
treated by closed reduction which, out of a series of fifty, makes six per 
cent. 

Enp ResuLts 
41 Operative Cases 
4 bad end results—10 per cent. 
50 Non-Operative Cases 
3 bad end results—6 per cent. 


In arriving at this figure, all the cases in which either the anatomical 
or the functional end-result rating had fallen below three (seventy-five per 
cent.) have been arbitrarily classified as bad. These bad results may or 
may not be attributable to the treatment used. They include, for in- 
stance, cases of non-union, synostosis, and gross destruction of tissue at 
the time of injury. It is interesting to note that, in spite of a low rating 
on the anatomical and functional side, nearly all of these have received a 
normal economic rating. The reports of these seven cases, classified as 
bad end results, are briefly as follows: 
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Case 1. Male, aged fifty-one. July 29, 1924. Caught in a machine belt. Ad- 
mitted to Massachusetts General Hospital the same day. Simple, transverse fractures 
of both bones of the left forearm, middle and lower thirds. 

July 9, 1924: Closed reduction under gas unsatisfactory 

August 4, 1924: Glove traction, good alignment. 

End result: sixteen months. Synostosis, no rotation, stiff fingers, weak grip. He 
has not worked since the accident. Gets compensation. Anatomical 2 (50 per cent.), 
Economie 1 (25 per cent.), Functional 1 (25 per cent. 

“Compensitis’’ and synostosis probable explanation of this bad result. 

1930. Automobile accident. 


Case 2. Female, aged twent, four. April 20, 
Simple fracture of both 


Admitted to Massachusetts General Hospital the same day. 
bones of left forearm, middle third, with overriding. 

Complications: Fractured clavicle, multiple fractured ribs, multiple lacerations and 
abrasions. 

Treatment: Closed reduction. Plaster applied with arm straight. Good position 
but no callus at the time of discharge. 

End result: one year. Slight limitation of pronation, non-union, and pseudarthrosis 
of the ulna. Anatomical 2 (50 per cent.), Economic 4 (100 per cent.), Functional 3 (75 
per cent.). Excellent reduction; non-union unexplained. 


Case 3. Male, aged forty-eight. July 20, 1925. Caught in a pulley. Admitted 
to Massachusetts General Hospital the same day. Simple transverse fracture of both 
bones of left forearm, middle third. 

Complications: A persistent positive Wassermann. 

Treatment: Closed reduction. Ulna good, radius off. Glove traction unsatisfactory. 
Two weeks later, open reduction; fixation with ivory keys in grooves. Six months, 
Fifteen months, no union in the ulna. Works with a leather splint. 

End result: four years. Working, but still non-union of the ulna. Piece of dead 
bone, sequestrum, acting as a foreign body between the ends. Wassermann still posi- 
tive; still being treated for syphilis. Anatomical 1 (25 per cent.), Economic 4 (100 per 
cent.), Functional 4 (100 per cent.).. Uncontrolled syphilis probably a factor. 


delayed union. 


August 7, 1925. Automobile accident. Admitted 


Case 4. Male, aged nineteen. 
Simple oblique fracture of both 


to Massachusetts General Hospital after seven weeks. 
bones of both arms. One arm wasall right. Treatment of other arm had been delayed 


because of septic hand. Sent to the Massachusetts General Hospital for malunion. 


One week later, open reduction. 
End result: fourteen months. 
want any further treatment, which was advised. 
4 (100 per cent.), Functional 2 (50 per cent.). 
due to early malunion and late attempt at correction. 


No rotation, non-union, but working and does not 
Anatomical 1 (25 per cent.), Economic 
Bad end result and non-union, probably 


Female, aged sixty. March 20, 1930. Fell on her hand. Admitted to 


Case 5. 
Compound, comminuted transverse 


Massachusetts General Hospital the same day. 

fracture of both bones of left lower third of forearm. 
Treatment: After two weeks, open reduction. 

Ulna shortened one-half inch and sutured with kangaroo tendon. 


Fragments of radius removed and 
bone plated. Plate 
out after ten months. 

End result: twenty-five months. Non-union, but improving. 


cent.), Economie 4 (100 per cent.), Functional 4 (100 per cent.). 


Anatomical 2 (50 per 
Non-union, probably 
due to loss of bony tissue. 

June 26, 1924. Automobile accident. Ad- 
mitted to Massachusetts General Hospital the same day. Simple comminuted fracture of 


both bones of right forearm, middle and upper thirds. ‘Closed reduction unsatisfactory. 
Traction again later with good alignment. 


Case 6. Female, aged forty-eight. 


Glove traction unsatisfactory. Then splints. 
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End result: eighteen months. Non-union of the ulna, poor position of the radius, 


motion limited. Anatomical 2 (50 per cent.), Economic 4 (100 per cent.), Functional 3 


(75 per cent.). Non-union unexplained. 

Case 7. Male, aged forty-five. September 8, 1924. Motorcycle accident. Ad- 
mitted to Massachusetts General Hospital after four days. Compound comminuted 
fracture of both bones of middle third of left forearm with overriding. 

Complications: Compound fracture of femur, old ununited fracture of neck of femur, 


fracture of lower end of right radius and ulna. 
Treatment: Glove traction unsatisfactory. Two weeks later open reduction, bone 


plate. Bone plate out in one month. 
End result: two and one-half years. Disabled two years, no rotation, stiff fingers, 


synostosis. Anatomical 2 (50 per cent.), Economic 3 (75 per cent.), Functional 2 (50 per 
cent.). Severe accident, long disability in extremely arthritic patient only apparent 
explanation. 

Finally, there are just one or two pitfalls in connection with fractures 
of the forearm which should be pointed out. If we find a fracture of the 
shaft of the ulna with shortening, we are almost sure to find either a frac- 
ture or a dislocation at the head of the radius; and, if we find a fracture of 
the shaft of the radius with overriding, there is almost sure to be a frac- 
ture or dislocation of the lower end of the ulna. In both of these cases, 
open reduction is indicated, for the fracture of the shaft must be very ac- 
curately reduced in order to maintain the proper length of the forearm. 
Otherwise the patient is sure to have trouble from distortion of the elbow 
articulation in one case, and from distortion of the carpal articulation in 
the other. Distortion of the carpal articulation is also prone to occur 
when there is a shortening of either bone due to loss of substance. This is 
particularly troublesome if there is any shortening of the radius. 














TUBERCULOSIS OF THE SPINE 
A Stupy oF ONE HUNDRED CASES 


BY Z. B. ADAMS, M.D., BOSTON, MASSACHUSETTS 


The following results are from a study of 100 cases of tuberculosis of 
the spine treated at the Lakeville State Sanatorium between 1928 and 
1932, or received from other hospitals for convalescent treatment follow- 
ing operation. 

Of the 100 cases, there were fifty-six adults and forty-four children or 
young adults who had never done any work. Of the fifty-six adults, the 
aggregate time spent in the hospital amounted to 75.75 years; the aggre- 
gate time of sickness before entering the hospital was 215 years. 

Three of these cases were readmissions: 

1. A case of lumbar Pott’s disease with fused bodies, but with per- 

sisting sinuses. 

2. A case of tuberculosis of the spine, kidney, and elbow, pulmonary 
tuberculosis, and syphilis, but the patient left the hospital in 
good condition. 

3. A case of active pulmonary tuberculosis with sacro-iliac and 
lumbar caries, and with abscess. The patient died after 1,781 
days (practically five years) at Lakeville. This patient had had 
lumbar Pott’s disease with abscess for eight years before entering 
the hospital. 

Skin reactions were positive in ninety-eight and absent intwo. Two 

of the ninety-eight reacted to bovine, but not to human tuberculosis. 

In addition to the vertebral lesion, there were the following tuber- 


culous complications: 


Site No. of Site No. of 
Cases Cases 
a ee retteeeteeeeeeeeee DO Pee F COFMER. 0... ee eee ees l 
re 22 * conjunctiva...... ] 
Maney... ..... eee ae eS sos l 
eae es : | Sternum........ 1 
Lymph glands........ Sr yiaig la Re S Uae... eee 1 
Ankle... . 2. Bees... .....- 1 
_ eee + Weet..... l 
Elbow.......... aw cacs 1 
Peritoneum............. 1 


In some instances, two of these additional foci were present in the 
same case. 

Sixty-one operations were performed on fifty-nine of the 100 patients 
as follows: twenty-nine at the Lakeville State Sanatorium; seventeen at 
the Massachusetts General Hospital; two at the Children’s Hospital; one 
each at several other hospitals. Thirty-eight of the sixty-one operations 
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were performed on adults and twenty-three on children (two of the chil- 
dren were under two years of age). Four of these fifty-nine patients died. 
The operations performed on these four patients were as follows: 

1. Double-graft operation performed on the spine of a child; patient 
died of fat embolus. 

2. A laminectomy performed on an adult at Lakeville State 
Sanatorium. 

3. A graft operation performed on an adult at Trumbull Hospital, 
following a previous graft operation at the Graduate Hospital in 
Philadelphia. 

4. An osteoperiosteal-graft operation performed on an adult at the 
Massachusetts General Hospital. 

Thirty-seven of the 100 patients had sinuses; twelve of these died, 

three are still in poor condition, and twenty-two have recovered. 

Of the fatal cases, twenty-one patients had had direct contact with 
vases of tuberculosis. 

Twelve of the 100 patients were in poor condition on entry. Of 
these twelve, nine died. One, who was in poor condition on entry but in 
good condition at the time of operation, died of a fat embolus and status 
lymphaticus. Of the other three patients, two of whom were children, 
one child is in good condition and one child and one adult are in fair 











condition. 

Of the six children with sinuses, three had sinuses directly from the 
spine and three from other foci. None of these six children have died. 
Of the adolescents (twelve to twenty years of age) with sinuses, eight 
had sinuses from the spine; five of these patients died and three recovered. 
Of the twenty-three adult patients with sinuses, six had sinuses from some 
other focus than the spine. Seven of these twenty-three patients died 
and in one of the seven cases the sinus was not from the spine. Sixteen 
patients recovered. Of the patients with sinuses, the highest mortality 
occurred in adolescents. Four of the patients with sinuses had amyloid 
disease; of these, three were adults and one an adolescent. 

There were nine deaths among the forty-four children and twelve 
deaths among the fifty-six adults. In these twenty-one fatal cases no 
operation was done except the opening of an abscess and the four opera- 
tions listed. Fourteen of these twenty-one fatal cases had sinuses. The 
causes of death were amyloid disease, pulmonary tuberculosis, meningitis, 
tuberculous kidney, hip disease with sinuses and enteritis. 

Of these twenty-one fatal cases, sixteen patients had disease in the 
lumbar region and five in the dorsal region. The disease in the dorsal 
cases was extensive and low,—one extending from the sixth to the 
twelfth vertebra; one from the sixth to the eleventh; one involving the 
eighth, ninth, and tenth vertebrae; and one the eleventh and twelfth; and 
the mid-dorsal case in which the patient died of fat embolus. This shows 
that tuberculous disease of the lower spine is more often fatal. 














TUBERCULOSIS OF METATARSAL BONES 


REPORT OF A CASE 


BY PAUL E. M’“MASTER, M.D., LOS ANGELES, CALIFORNIA 


AND ROBERT W. KING, M.D., CHICAGO, ILLINOIS 


From the Department of Surgery, Division of Orthopaedics, 


of The University of Chicago 


Tuberculosis of the long bones of the feet is seen quite infrequently in 


children and is even more rare in adults. 





Fia.1 


The destructive changes present in the distal end of the 
first metatarsal bone were misinterpreted and a diagnosis 
of chronic osteomyelitis rather than tuberculosis was made. 
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Of 254 cases of bone and joint 


tuberculosis (174 in 
children and 80 in 
adults) seen in the 
University of Chicago 
Clinies, only two 
cases involving the 
metatarsal bones 
have been encoun- 
tered. The case of a 
sixty-year-old male, 
who had had neither 
a previous history nor 
physical findings of 
tuberculosis, is re- 
ported here. The 
second case was that 
of an eight-year-old 
colored boy with tu- 
berculosis of the elbow 
and bilateral involve- 
ment of the first meta- 
tarsals of the feet. 

A white male, sixty 
years old, entered the 
Clinics in August 1930, 
complaining of a painful 
right foot. Four months 
previously he had noticed a 
painless swelling in the re- 
gion of the first meta- 
tarsal. This increased in 
size and after several days 
pain developed which later 
became constant: There 
was no history of injury, 
loss of weight, or fever. 

General physical 
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Tuberculous granulation tissue is seen destroying the marginal articular surface 
and undermining the central articular cartilage. Discrete tubercles (X) with giant 
cells are seen in the granulation tissue at the periphery. The marrow spaces are 
mostly fatty and numerous dead cells are present in the bony trabeculae. 


There was slight 


examination upon admission to the Clinies was essentially negative. 
The mass was 


swelling in the region of the first metatarsal bone and adjacent phalanx. 
soft but not fluetuant. Pressure on the first metatarsal or weight-bearing produced pain. 

Urinalysis, white-blood-cell count, temperature, red-blood-cell count and hemo- 
globin were normal. Wassermann was negative. A roentgen ray taken at this time is 
shown in Figure 1. A diagnosis of osteomyelitis was made and a partial ostectomy 
performed. 

Microscopic studies of the osseous tissue removed showed a mild chronic inflamma- 
tion but no evidence of tuberculosis. 

The patient was discharged from the hospital a week following the operation. He 
returned in two months complaining of pain and a persistent draining sinus at the opera- 
Roentgen rays taken at thistime showed a progression of the lesion with further 


tive site. 
A diag- 


involvement of the distal end of the bone and destruction of the joint margin. 
nosis of tuberculous osteomyelitis was made. 

At the second operation in January 1931 the distal two-thirds of the bone was ex- 
cised. Grossly the peripheral portion of the articular cartilage was destroyed but partly 
preserved in the central portion. 

Microscopic sections made sagittally through the bone showed tuberculous granula- 
tion tissue destroying the articular cartilage at the periphery and extending subchondrally 
across the central part of the bone (Fig. 2). Typical tubercles were found in the granula- 
tion tissue at the margins. Proximal to the distal end, the marrow spaces were invaded 
only a short distance by the granulations. The bony lamellae contained numerous dead 
cells and the marrow spaces were largely filled with fatty tissue and smaller amounts of 
fibrous tissue. There was a moderate lymphocytic invasion and a few scattered poly- 


morphs were present. 
The wound healed per primum and the patient was discharged from the hospital 


two weeks following the operation. He was fitted with a longitudinal and transverse 
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Fig. 3 
Roentgen ray taken one year after resection of the 
distal two-thirds of the first metatarsal. The bony 
spicule on the stump apparently resulted from perios- 
teal proliferation or a fragment of bone left behind at 
the time of operation. This caused no pain. Note 
the decreased density of the large toe phalanges. 


KING 


arch support after four weeks 
and instructed to start bearing 
some weight on the foot. 
Four months after the opera- 
tion he was feeling fine and 
having no difficulty with the 
use of the foot. 

Examination one year after 
the operation showed the big 
toe to be somewhat retracted, 
but he was having no pain. 
Roentgenograms (Fig. 3) dis- 
closed a spicule of bone extend- 
ing distally from the stump. 
This growth apparently took 
place from a portion of peri- 
osteum or fragment of bone 
which was left behind at the 
time of operation. 

Two years after the second 
operation the patient, who had 
been carrying on a normal exist- 
ence and having no trouble 
with his foot, contracted pneu- 
monia and died. 


Besides the relative 
rarity of the above re- 
ported condition it is in- 
teresting to note that after 
resection of the distal 
two-thirds of the first 
metatarsal bone, this pa- 
tient had a useful and 
painless foot, with the aid 
of a transverse and long- 
itudinal arch support. 
The ‘“‘bony atrophy of 
disuse”’ present in the 
first toe phalanges, as 


shown in Figure 3, suggests that this toe was little used in walking. 

The pathological findings here—namely, granulation tissue, tubercu- 
lous at the region of synovial reflection, but non-specific in the subchondral 
areas, and destruction of peripheral cartilage—correspond to observa- 
tions made of tuberculous arthritis in other joints. 

















A SIMPLE METHOD OF APPLYING A BODY CAST 
IN FRACTURES OF THE SPINE 


BY JARRELL PENN, M.D., KNOXVILLE, TENNESSEE 


The application of a plaster-of-Paris body cast with complete exten- 
sion of the spine sometimes offers considerable difficulty in a general hospital 
where such apparatus as a Goldthwait frame or similar appliances to facili- 
tate application are not available. The following method has proven quite 
satisfactory, and may be employed in any hospital that has a Hawley table. 

When the time arrives for the application of the cast the patient is 
removed from the fracture bed or Bradford frame, the hyperextended 
position being maintained by a sandbag or firm pillow placed under the 
lumbar region; the patient is put on the carriage, and is taken to the 
operating room. In transferring him to the Hawley table the hand is 
passed under the pillow and the patient is lifted to the table, pillow and 











all, thus maintaining his position. The perineal post and overhead bars 
are applied and the latter are swung around to point towards his head, 
thus overhanging his body. The feet are fastened to the foot pieces. 
Stockinet having been previously applied to his body, a piece of domestic 
folded to two or three thicknesses, six or eight inches wide, is placed next 
to the stockinet under the lumbar region. It is brought out on the other 
side and both ends are fastened snugly by safety pins to the overhead 
bars, thereby making a convenient sling. A thick layer of sadler’s felt 
completely covering the back is placed over this. The movable portion 
of the Hawley table is then dropped and the patient’s position is main- 
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tained by the feet, sacral support, the sling, and the shoulder support. 
The body cast is now applied and reenforced as necessary. 

After the body cast has been applied, the domestic is cut on one side 
flush with the cast and is easily pulled out on the other side, as it is not 
incorporated in the cast but is next to the felt. The apertures left by the 
presence of the sling are of sufficient size to allow the operator to place 
his hand firmly on the stockinet on the side which has been cut short, in 
order to prevent wrinkling when the sling is pulled out, and, should minor 
wrinkles occur, they can easily be straightened out through these apertures. 
After the sling has been removed the openings left by its removal are 
closed with plaster-of-Paris. 

This method of application is comfortable to the patient and any 
degree of extension desired is easily maintained. 




















USE OF A MODIFIED HOSPITAL BED FOR TREATING 
FRACTURES OF THE SPINE 


BY ROBERT F. PATTERSON, M.D., KNOXVILLE, TENNESSEE 


It is usually imperative to secure immediate hyperextension of the 
spine in cases of crush fractures of the vertebrae, to prevent cord pres- 
sure. It often happens that the proper apparatus for securing hyper- 
extension—such as the Rogers extension appliance, properly prepared 
Bradford frame, or other suitable apparatus—is not immediately at hand 
if one is working in a general hospital. It is also true that all such appli- 
ances need more or less constant adjustment to keep them in place and to 
make them comfortable. 

Recently confronted with such a situation in the case of a badly 
crushed vertebra, the author made use of an ordinary hospital bed,—the 
kind that can be raised at the head and buckled up at the knees in order to 
support the patient’s legs in a flexed position. By reversing the patient 
and placing his head at the foot of the bed, the convex surface was utilized 


to hyperextend the spine. 


























Fig. 1 


A. Removable malleable gas-pipe extension. 
B. Sawed-off portion of bed with cores inserted. 
C. Pulley fastened to rod for temporary head extension. 


The bed is prepared as follows: The hollow, curved portion, extending 
above and across the foot of the bed, is cut off even with the lateral bars. 
A quadrilateral extension is made of malleable piping, the proper size to 
fit into the inside of the hollow ends of the sawed-off posts. About four 
inches of each end is bent to a right angle to fit into the ends of the sawed 
posts on the bed. A tube of canvas is slipped over the extension to fill in 
the interval. The angle of the extension can be changed by simply bend- 
ing the ends as desired. On this the patient’s head rests. 

The sawed-off portion of the bed is preserved and into it are driven 
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two cores large enough to fit snugly into the sockets. This can be re- 
placed on the bed when the extension is removed and the bed used again 
for general hospital purposes. 

A firm mattress is necessary. Additional extension is secured by in- 
creasing the convexity. Wooden blocks of different sizes are used to slip 
in to hold the convexity until the first ‘‘catch”’ on the bed is reached. 

Should head traction be necessary a pulley is easily fastened to the 
end of the extension frame. 

This procedure has been used in two cases with complete satisfaction. 























AN IMPROVED SHOE LIFT * 


BY C. W. GOFF, M.D., HARTFORD, CONNECTICUT 


To balance the pelvis, where one leg is shorter than the other, has 
always required an appliance which has been more or less unsatisfactory, 
At The Newington Home for Crippled Children, an old application has 
been rejuvenated combining all the requirements of such a shoe. 

It is made from two pieces of cork which are the proper height and 
shaped to fit the sole. The original sole of the shoe is left in place and the 
cork is glued to it with shoemaker’s glue. This joins the two pieces of 
cork directly under the center of the longitudinal arch of the foot which 

















lia. l 


An improved orthopaedic lift, made of cork, heel and sole separated, covered with 
thin leather, and soled with heavy elastic leather. 


has been cut very high in the manner shown in the cut. The sides of the 
cork are then covered with thin black leather, and a special piece of thick, 
very flexible leather is modeled when damp to the sole and arch of the 
entire cork surface. Thus the arch is constructed to produce great 
flexibility between the sole and the heel. 

When such a shoe is worn, the rocking from heel to sole is done in a 
perfectly natural manner. The elasticity of the thin portion of the sole 
just under the longitudinal arch allows for this ease. When stepping onto 
the toes of the foot, the heel portion bends upward. 

It has been our experience that the usual solid sole, not allowing for a 
flexible longitudinal arch in the shoe, very rapidly wears out either the 
stocking on the sides of the heel or the leather or cloth lining of the shoe 
on the inside of the heel portion of the shoe. This is, of course, caused 
by the constant friction set up when the foot tugs to pull away from the 
heel portion as the patient rises on his toes. A solid cork sole does not 


* From the Orthopaedic Service of R. M. Yergason, M.D., The Newington Home 
for Crippled Children, Newington, Connecticut. 
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permit this spring to the sole. In this design of shoe, the separate sole 
and heel with the heavy elastic leather sole covering permits a greater ease 
of action and makes walking a much more comfortable process. 

This type of shoe is an old and tried principle, but we believe sufficient 
emphasis has not been brought to bear upon the covering of the sole part 
with a pliable sheet of leather. A flexible shank always has a distinct 
advantage over an inflexible one. A rubber heel can be added to fur- 


ther promote elasticity and comfort. 
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AN ATTACHMENT FOR HAWLEY FRACTURE TABLE 
DESIGNED TO FACILITATE APPLICATION OF Bopy Casts 
BY CHARLES K. PETTER, M.D., OAK TERRACE, MINNESOTA 
From the Orthopaedic Department, Glen Lake Sanatorium, and Department of Surgery, 
University of Minnesota Medical School, Minneapolis 

To facilitate the application of high body casts and shoulder spica 
casts a simple attachment for the Hawley fracture table has been de- 
signed and serves admirably. 

The body is supported upon a long pair of Goldthwait irons, bent to 
conform to the curves of the spine. These irons are in turn supported 
by a modification of the regular sacral rest and an especially designed 
head piece, as illustrated in Figure 1. 

The small sacral rest, stand- q 
ard equipment with the Hawley S.— > 
table, was cut down, leaving just | = > - 

enough to support the irons, each | | y — 
held in place by a pin. The head a" pe 
is semicircular with j Ss 7 
pins in the cross ‘ 
piece to allow dif- = \ 
ferent distances be- ~~ site 
tween the irons at “oe 
the head end, and ie 
has a post and pin a —— 
to hold it in the | | 
position of the regular head and | | F ZA | 
shoulder support. I | | 

With this attachment we have 
been able to produce body and Pia. 1 
shoulder spica casts much more 
satisfactorily and with greater ease than without it. The parts are easily 
fashioned by a good machinist at a very small cost. 

The mechanical assistance of Mr. Allen Dean in constructing this appliance is 
hereby acknowledged. 

' 








NEW METHOD OF ATTACHING KNEE CAP TO CALIPER 
TYPE OF BRACE WITH LOCK KNEE JOINT BY MEANS 
OF SWIVELED LEVERS 


BY FRANCIS 8S. CHAMBERS, M.D., ELIZABETHTOWN, PENNSYLVANIA 


Pennsylvania State Hospital for Crippled Children 


The addition of a lock knee joint to a brace of the caliper type adds 
much to the convenience of the patient, but usually impairs the efficiency 
of the appliance. This is due to the difficulty in obtaining a satisfactory 
adjustment of the knee cap. 

The leather knee cap is usually attached to the leg and thigh uprig 

by means of straps. If it is ad- 
| justed tightly over the knee with the 
leg extended and knee joint locked, 


nts 


the brace functions as a good eali- 


per, providing maximum. stability 
for standing and walking; but, un- 
less the adjustment is altered, the 
patient will find it inconvenient to 
QO ) bend the knee after unlocking the 
knee joint, because the knee cap 
will become tighter as flexion is in- 
creased. As a result, a ‘‘compro- 
mise’’ adjustment is usually em- 
ployed, the knee cap being worn too 
lax for maximum stability and still 
too tight for comfortable flexion. 
If the knee cap straps are at- 
Fic. 1 tached to swiveled levers, which are 























Fia. 2 
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pivoted at the knee 
joint rivet, as illus- 
trated, these difficul- 
ties will be overcome. 
The knee cap can be 
adjusted as tightly as 
desired with the leg 
extended; flexion will 
at once release ten- 
sion of the knee cap 
and the patient will 
be able to fully bend 
the knee in comfort. 

The illustrations 
show the manner in 
which the knee cap is 
attached to a_ lock 
knee-joint brace by 
means of swiveled 
bars. The lock knee- 
joint rivet is drilled 
completely through to 
receive a threaded 
screw which forms the 
rivet for the swiveled 
lever (Fig. 1). The 
swiveled levers should be so designed that the lower arm will be a trifle 




















longer than the upper. 

Figure 2 and Figure 3 show the device applied to a lock knee-joint 
brace worn by a girl with extensive paralysis of the lower extremity. In 
Figure 2 it will be seen that the knee cap is too tight to permit her to in- 
troduce her finger beneath it. Figure 3 shows full flexion; the knee cap 
has become so loose that she can pass her hand beneath it. 

The writer has been using this little device for over a year. It has 
added considerably to the comfort and efficiency of our patients dependent 
upon braces equipped with lock knee joints. 

Acknowledgment is made to Mr. Hans Christoph, Philadelphia, for his help and 
cooperation in fashioning this useful device. 
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The Journal prend beaucoup de plaisir 4 envoyer aux éditeurs de La Presse Médicale 
ses félicitations pour I’édition de luxe qui marque le quarantiéme anniversaire de la 
Les éditeurs ont présenté a leurs lecteurs un numéro 


fondation de cette publication. 
Nous leur souhaitons le suecés continuel qui 


scientifique et en méme temps artistique. 
leur est da. 


The second annual meeting of the American Academy of Orthopaedic Surgeons 
will be held in the Palmer House, Chicago, on January 7, 8, 9, and 10, Dr. W. E. 
Campbell, President. A very full and attractive program is offered. Seminars and 
symposiums are planned for some of the most important subjects in which the surgeons 
are interested,—such as neurological and circulatory aspects of especial value to the 
orthopaedic surgeon, bone pathology, bone tumors, and fractures. In addition to these 
there will be papers on a large number of subjects. Mr. Naughton Dunn, of Birming- 
ham, England, is to present a paper on “Stabilization Operations in Poliomyelitis with 
Especial Reference to Feet”. The annual banquet is to be on Tuesday, January 9. 

The fourth Sir Robert Jones Lecture was given at the Hospital for Joint Diseases, 
New York City, on Thursday evening, November 23. The lecturer was Dr. Melvin 8S. 
Henderson of the Mayo Clinic and President of the American Orthopaedic Association. 
His subject was ‘Surgical Conditions of the Knee Joint”’. 


The practice of the late Dr. Emil 8S. Geist is being continued by Dr. Vernon L. Hart, 
formerly of the Division of Orthopaedic Surgery of the University of Michigan and the 
Dayton Clinic, whose present address is Medical Arts Building, Minneapolis, Minnesota. 


At a recent meeting of the Nordisk Ortopedisk Férening held in Stockholm the 
following members of the British Orthopaedic Association and of the American Ortho- 
paedic Association were elected foreign members: 

A. 8S. B. Bankart, M. C., F.R.C.S., London 

H. A. T. Fairbank, D.S.O., C.B.E., London 

Harry Platt, M.S., F.R.C.S., Manchester, England 
EK. G. Brackett, M.D., Boston, Massachusetts 
M.S. Henderson, M.D., Rochester, Minnesota 
Robert B. Osgood, M.D., Boston, Massachusetts 


The Robert Jones Orthopaedic Club met in Baltimore on Thursday, Friday, and 
Saturday, November 2, 3, and 4. On Thursday the session was held in the Hurd 
Memorial, Johns Hopkins Hospital, on Friday at the Children’s Hospital School, and on 
Saturday at the James L. Kernan Hospital for Crippled Children. On each of these days 
a large number of interesting demonstrations and cases were shown by the members. 


The fifteenth annual meeting of the Société Francaise d’Orthopédie was held in 
Paris on October 13, 1933. The following subjects were considered at this meeting: 
1. Open Reduction of Congenital Dislocation of the Hip. M. Mutel, of Nancy. 
Dr. Mutel agrees with the majority of suthors whom he cited that the 
indications for the open reduction are definitely limited (eight per cent. of the 
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irreducible dislocations in the young). In the older subjects he gives preference 
to the less radical operations, such as osteotomy or the placing of a shelf. 
2. Chronic Vertebral Arthritis. A. Richard, of Berck. 


The Fourth International Congress of Radiology will be held in Zurich, July 
24-31, 1934, under the presidency of Prof. Dr. H. R. Schinz. The President of the Swiss 
Confederation will open the Congress on July 25. At this meeting Prof. Gésta Forssell 
will report on the organization of the cancer campaigns in general. Other speakers will 
report upon the measures in their own countries. A more extended program of the 
meeting will appear in the next issue of The Journal. 


| 
The Fall meeting of the Michigan Orthopaedic Society was held in Detroit, 
Members present were: Drs. Badgley, Blodgett, Curtis, Hodgen, 


September 18, 1933. 
The chief subject for discussion was Publie Act 


Kidner, Peabody, Purcell and Steifel. 
: 236, which allows for care of all indigent crippled children in the State. 
The following officers presided: 
President: Dr. F. E. Curtis 
Vice-President: Dr. C. W. Peabody 
Secretary: Dr. F. H. Purcell 
The Twenty-Eighth Congress of the Deutsche Orthopadische Gesellschaft was 
held in Leipzig on September 11, 12, and 13 under the presidency of Prof. Fr. Schede. 
The three principle subjects for discussion were: (1) Orthopaedics and Rheumatism, by 
Prof. Veil, of Jena, and Prof. Klinge, of Leipzig; (2) Flat-Foot in Children and Adults, 
Especially in Regard to the Prophylaxis, the discussion of which was opened by Prof. 
Bormann, of Leipzig; and (3) The Development of the Construction of Artificial Limbs 
Since the War, by Prof. zur Verth, of Hamburg. The remainder of the meeting was 
given to the discussion of various subjects by members of the Association. The meeting 
in 1934 will take place in Dortmund with Prof. Brandes as president. 
The Annual Meeting of the Pacific Northwest Orthopaedic Society was held in 
Portland, Oregon, September 16, 1933. The program included clinics and scientific 
papers. Clinics were held in the Shriners’ Hospital by Dr. Richard B. Dillehunt, Dr. 
Charles R. MeClure and Dr. Leo 8S. Lueas; in St. Vincent’s Hospital by Dr. Harry C. 
Blair; and in Good Samaritan Hospital by Dr. Otis F. Akin and Dr. C. Elmer Carlson, all 
of Portland. 

Papers were presented by Dr. Alfred O. Adams and Dr. William E. Grieve of 
Spokane, Washington; and by Dr. Roger Anderson, Dr. Joe Brugman, Dr. John F. 
LeCoeq, Dr. D. A. Murray, and Dr. H. J. Wyckoff of Seattle, Washington. At the 
annual business meeting following the banquet at the University Club, Seattle, Washing- 
ton, was selected for the 1934 meeting. The officers for the ensuing year are: Dr. D. A. 
Murray, President; Dr. M. C. Lile, Vice-president; and Dr. J. C. Brugman, Secretary- 
Treasurer, all of Seattle, Washington. 


The meeting of the Clinical Orthopaedic Society was held in Rochester, Minne- 
apolis, and St. Paul on November 10 and 11, 1933. One hundred and thirty-two 
members were present at an unusually successful meeting and the clinical material was 
presented in general by the members residing in Rochester, Minneapolis, and St. Paul. 
On November 10 the meetings took place at St. Mary’s Hospital and the Mayo Clinic, 
in Rochester, and, on November 11, at the University of Minnesota, Minneapolis, and 
Gillette State Hospital for Crippled Children, St. Paul. The annual banquet was held 
in Minneapolis on November 10. 

The following were elected to membership in the Society: 

P. A. Bendixen, M.D., Davenport, Iowa 
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Leo F. Miller, M.D., Chicago, Illinois 
W. G. Stuck, M.D., Rochester, Minnesota 
The officers for the ensuing year are: 
President: E.B. Mumford, M.D., Indianapolis, Indiana 
Vice-President: E. S. Hatch, M.D., New Orleans, Louisiana 
Secretary-Treasurer: J. E. M. Thomson, M.D., Lincoln, Nebraska 
It was voted that the meeting for 1934 should be held in Dallas, Shreveport, and 
Houston. 


The Interurban Orthopaedic Club met in Boston and Providence on No- 
vember 3 and 4. 

On the morning of the third, demonstrations were given at the Massachusetts 
General Hospital and at the Children’s Hospital. At the Massachusetts General 
Hospital, Dr. M. N. Smith-Petersen demonstrated an operation for internal fixation of 
fracture of the femur with the end results, including the successful treatment of non-union 
of subeapital fractures in people of advanced years, the anatomical and functional results 
being practically perfect. At the Children’s Hospital, Dr. Albert Brewster showed some 
excellent results in cases of paralysis of the deltoid in which there had been a transplanta- 
tion of the biceps or triceps tendon. 

In the afternoon, at the Lakeville State Sanatorium the end results of cases of spinal 
and hip fusion were shown by Dr. Z. B. Adams, a report of which is published elsewhere 
in The Journal. 

On the morning of the fourth, the Club met in Providence with Dr. Murray 
Danforth who presented an outstanding demonstration of the course of the disease, the 
treatment, and the end results of three cases of Calvé-Legg-Perthes disease. The treat- 
ment consisted of three years of rest in bed without the use of a splint or apparatus. A 
large number of roentgenograms, taken at intervals from the early stages of the disease to 
the final results, showed in each case at the present time the reestablishment of the 
epiphysis in its normal shape and bone density. Physical examinations of the patients 
showed that they had practically no limitation of movement in any direction. The 
demonstration certainly suggested the wisdom of considering whether it would not be 
well to treat cases of this disease by this method in order that a better shaped epiphysis in 
old cases might permit the patient to escape the disability so common in the adults who 


have had this disease. 


At the meeting of the Section of Orthopaedic Surgery of the New York 
Academy of Medicine, on Friday evening, October 20, 1933, the chairman, Dr. 
Paul C. Colonna presided. 

Dr. Isadore Zadek demonstrated a case of enormous cysts of the popliteal spaces in 
which there was communication of the cyst with the knee joint from one side but not 
from the other. He also presented a case of extra-articular fusion of the hip joint which 
gave rise to considerable discussion in regard to the best angle of ankylosis. It was 
generally agreed that abduction beyond ten degrees rarely gave a satisfactory gait, but 
that a neutral position or slight adduction resulted satisfactorily. 

Dr. Leo Mayer showed a case demonstrating the effectiveness of treatment of para- 
lytic calcaneus without astragalectomy. It was demonstrated that satisfactory posterior 
displacement of the foot could be secured by the removal of bone from the neck of the 
astragalus and from the seaphoid. 

Cases were also shown by Dr. Mather Cleveland and Dr. David M. Bosworth. 

In the paper of the evening, ‘‘Some Observations in European Clinies”’, Dr. Clay 
Ray Murray emphasized the differences between American and Continental orthopaedic 
surgeons,—the more conservative tendency of the European as contrasted with the more 
radical operative methods of the American. The Continental surgeon tends to leave to 
time and the innate power of the patient many things which the American attempts to 
solve by surgical methods. There also appears to be a marked difference in the point of 
view of both patient and physician as to what characterizes a satisfactory result. The 





} NEWS NOTES 217 


time element seems to be of little importance abroad where the patients of the clinic 
type yield unquestioning obedience. Unfortunately, the foreign clinics are faced with 
even more acute financial problems than the American, preventing them from purchasing 


adequate apparatus. 


The Joint Meeting of the Orthopaedic Section of the New York Academy of 
Medicine and the Philadelphia Orthopedic Club was held on Friday, November 17, 
1933. The afternoon session was held at the Hospital for Ruptured and Crippled and the 
evening session at the New York Academy of Medicine. 

Dr. Arthur Irida showed the results of the use of a fascial transplant, not only 
illustrating the effectiveness of the method, but also the danger, since the patient had a 


= 


persistent equinus of 100 degrees. 

Dr. Nicholas Ransohoff presented a series of anatomical preparations which demon- 
strated the fact that the crucial ligaments could be severed by interfering with the other 
ligaments of the knee and that section of the anterior crucial ligament had no effect when 
the calf was extended, but with considerable anteroposterior motion in flexion of the knee, 
which was increased with double division of the crucial and the lateral ligaments. 

Dr. Joseph L’Episcopo in his discussion called attention to the fact that the crucials 
were in tension only in the positions of extreme flexion and extension. 

Papers were presented in the evening by Dr. A. Bruce Gill and Dr. J. Torrance Rugh, 
of Philadelphia. Dr. Gill strongly advocated arthrodesis in cases of intracapsular frac- 
tures of the neck of the femur, which had gone on to non-union and Dr. Rugh ealled 
attention to the association of peculiar knee-joint symptoms in three unusual cases. 

Cases were also demonstrated, or papers read, by Dr. Lewis Clark Wagner, Dr. 
James Toumey, Dr. Paul Colonna, Dr. M. Beckett Howorth, Dr. Albert Ferguson, Dr 
L. E. Snodgrass, Dr. Joseph Buchman, Dr. Alan DeF. Smith, Dr. Samuel Wleinberg, and 
Dr. Armitage Whitman. 

Dr. Royal Whitman gave an address on the evolution of orthopaedic surgery in 





America. 


The Annual General Meeting of the British Orthopaedic Association was 
held in Edinburgh on November 24 and 25, 1933, at which the following subjects were 
discussed : 
Some Points in the Clinical Aspects of Bone Pathology. Mr. David M. Greig. 
Osteitis Fibrosa. Mr. J. W. Struthers, Prof. A. Murray Drennan, and Mr. C. P. 
Stewart. 
Lipoidgranulomatosis of Bone. Prof. John Fraser. 
Some Disorders of the Forefoot. Mr. John Bruce. 
Sciatica Considered in Relation to Correlated Variations in the Lumbar Spine and 
Lumbosacral Plexus. Mr. W. A. Cochrane. 
Sacralization: a New Method of Approach for the Surgical Treatment. Mr. Walter 
Mercer. 
Observations on the Pathology of Congenital High Shoulder and Arthrogryposis 
Multiplex Congenita. Mr. D. Stewart Middleton. 
The Findings of a Biochemical Examination of Hematoma Fluids from the Sites of 
Fractured Bones, with Some Clinical Applications. Mr. Robert I. Stirling. 
Fractures of the Carpal Seaphoid. Mr. H. Osmond Clarke. 
The Association Dinner was held in the Hall of the Royal College of Physicians on 





Friday evening, November 24. 
The following officers were elected for 1934: 
President: Harry Platt 
Vice-President: P. Jenner Verrall 
Hon. Treasurer: S. L. Higgs 
Hon. Secretary: E. P. Brockman 


ee 
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Editorial Secretary: G. Perkins 
Executive Committee: W. A. Cochrane 


S. A. S. Malkin 
T. P. MeMurray 
W. R. Bristow 


The following were elected to membership in the Association 


Mr. 
Mr. 
Mr. 


Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 
Mr. 


Full Members 

V. H. Ellis, 5 Park Square West, London, W. 1. 
B. H. Burns, 19 Upper Wimpole Street, London, W. 1. 
J. B. Colquhoun, Melbourne Children’s Hospital, Frankstone, Victoria, 
Australia. 

Associate Members 
Alex Millar, Victoria Infirmary, Glasgow. 
D. J. Martin, 50 Sedlescombe Road South, St. Leonards-on-Sea. 
J.S. M. Robertson, 13 Grosvenor Terrace, Glasgow, W. 2. 
H. A. Pask, Wrightington Hospital, Wrightington, Nr. Wigan. 
C. A. Calvert, 35 University Road, Belfast. 
McKellar Hall, 244 St. George’s Terrace, Perth, Western Australia. 
H. A. Brittain, Newmarket Road, Norwich. 
D. C. Mackenzie, St. Vincent, Tain, Ross. 


Miss E. Grierson, Bretby Hall Orthopaedic Hospital, Nr. Burton-on-Trent. 


Honorary Me mhe r 


Dr. Max Bohm, Bayreutherstr., 38, Berlin W. 62, Germany. 


Just as the last form of The Journal goes to press comes the sad news of the 
death of Dr. Charles F. Eikenbary. Dr. Eikenbary died in Seattle on December 31. 
A more extended notice will appear in the next issue of The Journal. 








Current Literature 


RONTGENDIAGNOSTIK DER KNOCHEN- UND GELENKKRANKHEITEN (X-Ray Diagnosis of 
Bone and Joint Diseases). By Prof. Dr. Robert Kienbéck. Vienna, Urban & 
Schwarzenberg, 1933. Heft 1, 8.50 marks; Heft 2, 7.60 marks. 

Two volumes of this work have already appeared. The first, Differentialdiagnose 
der Geschwulstigen Knochenkrankheiten, is a terse monograph of 103 pages with twenty-six 
illustrations, covering the entire subject of bone tumors. The classification is somewhat 
different from the usual and is well adapted to clinical use. The material is well arranged 
for quick reference. For each type of tumor there is: an outline of the clinical findings; 
an outline of the x-ray findings; and a summary, including the differential diagnosis, 
prognosis, and treatment. 

The second volume, Knochenechinokokkose, is an exhaustive monograph of eighty- 
five pages on echinococcus infection of bone. It is as detailed as the first volume is brief. 
Cases from the literature are reviewed and tabulated. An additional case is reported in 
the minutest detail. This patient was observed over a twenty-four-year period during 
which the pelvis and much of the femora and spine were gradually destroyed 


THE ScieNCE OF RapioLocy. Edited by Otto Glasser in collaboration with well known 
scientists. Springfield, Illinois, Charles C. Thomas, 1933. $4.50 

This is a compact volume of twenty-five chapters, comprising less than 500 pages 
It presents an adequate history of the development of the science of radiology from the 
discovery of the roentgen ray thirty-eight years ago to date and the manner in which it 
was received by the world at large. It follows step by step the work of the American 
pioneers, discussing briefly their contributions. 

A general survey of the physics of the roentgen ray is given, as well as an outline of 
the development of x-ray apparatus and a picture of the amazing progress in the develop- 
ment of tubes, recording media, screens, and the measurement of dosage. The chapter 
on “ Radiological Diagnosis” is a fine synopsis of the great advance made possible in 
medical and surgical diagnosis, including the outstanding contributions of the many men 
in this field. 

Each chapter contains a brief but complete description of a particular and important 
phase of roentgenological endeavor, with an extensive and valuable bibliography.‘ Mili- 
tary Roentgenology”’ is a résumé of the work done by American roentgenologists during 
the World War. The book is distinctive and entirely worth while 


FRACTUREN UND LUXATIONEN. By Prof. Dr. Georg Magnus. 2 Aufl. Berlin, Julius 

Springer, 1933. 3.60 marks 

Under the above title, the author has produced a booklet which, as he states, is in- 
tended for the student and the practitioner. The material is divided into two parts 
(1) a discussion of the general aspects of fractures and dislocations, such as the mechanism 
of production, clinical features, complications, process of healing, and disturbances of 
normal repair; (2) a discussion of special types of fractures and dislocations, including 
those of the head, trunk, and upper and lower extremities. 

The forms of injury mentioned and described by the author are, as a rule, only those 
which are more commonly seen. The descriptions and outlines for treatment are, how- 
ever, sufficiently clear and complete to serve as valuable guides in the proper management 
of the conditions. Technical details of the treatment are not included, although the 
indications for the methods of therapy to be employed are very clearly emphasized 
The principles here advocated for the management of injuries can be safely followed, and, 
accordingly, the book may well be recommended for the purpose which it is meant to serve 
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Les ARTHRODESES DANS LA Coxauaie. By Paul Bufnoir. Paris, Masson et Cie., 1933. 

20 franes 

Dr. Bufnoir has made a particularly valuable study of this subject, especially as it is 
directed toward the determination of the final results of this procedure, and after a suffi- 
ciently long interval to estimate the actual anatomical and functional results. Few oper- 
ations require so long an interval to determine the true value, for there are many relapses 
and a long convalescence, even after a favorable early postoperative period. The tend- 
ency of the almost universal application of this operation in cases of tuberculous hip 
disease has been in some sections of the world very pronounced, although the need of 
intelligent selection of cases and proper stages of the disease has been strongly advocated 
by many surgeons of large experience. 

The cases studied were practically all from the Service of Prof. Sorrel at the Maritime 
Hospital at Berck and many were traced and given personal observation and examination 
after their return to their homes 

In this book the author has considered hip disease as divided into three stages, each 
of which has been given special consideration as regards its fitness for this operation, 
the early stage, the stage of evolution or development, and the final or quiescent stage 
He has reported on seventy-five cases studied by personal observation. On thirty-seven 
of these patients operations were performed in the stage of evolution,--twenty-nine on 
adults and eight on children. He finds that this operation is rarely indicated in children 
at this stage and discusses the results in children and also in adults in whom the operation 
in this stage is much more favorable. He then studies the results of arthrodesis in the 
later conditions of the disease, dealing with the sequelae of hip disease. In this series 
the adults and children are not separated, but the cases are considered as a whole. The 
postoperative conditions met with are described, as well as the tvpe of operation, the 
functional and anatomical results, the fate of the graft, ete. He also discusses the rela- 
tive value of the different types of technique advocated by various authors. 

The author has given a very valuable presentation of the subject from a conserva- 
tive, although not too conservative, point of view, as one would expect from such a thor- 
ough study of the actual end results of this large series of operations. A short history of 
each of the seventy-five cases, including the final results, is given, as well as many 
x-rays showing the original and final condition of the hip in the different series of cases. 
A subject so thoroughly considered certainly will have the endorsement of the medical 


profession. 


ENTSTEHUNG, ERKENNUNG UND BEHANDLUNG DER FERSENBEINBRUCHE (The Etiology, 


Diagnosis, and Treatment of Fractures of the Caleaneus). KNocHENBRUCHE UND 
UNFALLCHIRURGIE IN IHREN BEZIEHUNGEN zUR UMWELT (The Social Aspects of 
Fractures and Traumatic Surgery). By Dr. Lorenz Bohler, Vienna, Wilhelm 


Maudrich, 1933. 

The fourth edition of Dr. Bohler’s book (four editions in five years) differs from the 
third only in the extensive rewriting of the chapters on fractures of the caleaneus and on 
the relationship of traumatic surgery to society. These chapters appear in monographic 
form with the above titles. 

The subject of fractures of the caleaneus has been expanded from six pages, in the 
first edition, to thirty-two pages in the fourth edition. Four years of additional ex- 
perience and a careful review of all of the writer’s cases have tempered his early claims. 
This chapter is now a complete presentation of the subject, flavored with a frankness 
which is refreshing. Particularly interesting is his autobiographical sketch of mistakes 
in the development of his present technique. More valuable, even, is a list summarizing 
eighteen errors to be avoided in treating these difficult fractures. 

The second monograph is an interesting mixture of warnings to the industrial 
surgeon, suggestions for improvement of the organizations handling injured workmen, 
and the history and present management of the Industrial Hospital of Vienna. It con- 
tains much information that should be valuable to the industrial surgeon 
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OrRTHOPADISCHE GyMNASTIK. By Prof. Dr. Med. Georg Hohmann and Lina Stumpf. 

Leipzig, Georg Thieme, 1933. 7 marks 

This book on orthopaedic exercises, dedicated to a healthy German race, contains 
156 pages and is divided into five parts: Round Back, Lordosis, Flat Back, Scoliosis, 
Motion Disturbances of the Upper and Lower Extremities 

Each part is treated separately. A good general description and an analysis of 
treatment are followed by excellent illustrations, most of which are schematic line drawings 

The book, as stated in the preface, is written for the physician as well as for the 
technician, who, under the necessary guidance, can easily carry out the various pro- 
cedures. 

In dealing with the problem of scoliosis, the multiplicity of factors responsible for the 
affliction are comprehensively shown and followed by the statement, “die Scoliosen- 
gymnastic noch nicht soweit durchgebildet ist, wie es wunschenswert wire” 

The book is well balanced and written in a clear and comprehensive style 


Les TRAUMATISMES FERMEs DU Racuts. By G. Michel, M. Mutel, and R. Rousseaux. 

Paris, Masson et Cie., 1933. 50 franes. 

The authors have given in this book a very excellent presentation of the subject of 
fractures of the spine, both with and without cord and nerve involvement 

They have considered the separate regions of the spine--the cervical, dorsal and 
lumbar, and lumbosacral-—with the special characteristics which are found in each, both 
in the anatomy and in the injuries of these special regions. In the first part of the book 
the authors have presented a chapter on the anatomy and physiology of the individual 
vertebrae, as well as the different regions of the spinal column and of the spine as a whole, 
including the separate vertebrae, all of which serves to explain much of the mode of 
occurrence and the character of many injuries peculiar to the different portions of the spine. 

The sections dealing with the examination of clinical symptoms and signs are also 
considered with reference to the different regions which are also divided into the cervical 
dorsal and lumbar, and lumbosacral regions, including the special types of injury with 
the clinical signs and symptoms peculiar to each region. In this discussion the atlas and 
axis, and also the fifth lumbar, with its association with spondylolisthesis, are given spe- 
cial consideration, in addition to the other injuries generally found in these three regions 

A large part of the work is devoted to the subject of compression fractures of the 
vertebrae, and the various types of fracture of the individual bodies, showing the dis- 
tribution of the line of fracture and compression, are also described and shown by 
excellent illustrations. 

The nerve anatomy and physiology are described with reference to their bearing and 
treatment, which gives valuable aid to the diagnosis and localization of injury in the 
different regions. These are illustrated by excellent diagrams of the distribution of the 
nerve structures, both cord and nerve trunks, which are found in the injuries in various 
parts of the spinal column. In the chapter on treatment, the different methods of treat- 
ment of fractures, both with and without nerve injury, are discussed the conservative 
and the radical or the rapid methods of reduction, as well as the immediate and the late 
operative procedures-—and their relative values are compared. 

Much has been written in recent years on this subject, particularly with reference to 
the modes of treatment, which have been the outgrowth of the improvement in examina- 
tion, particularly by the x-ray, and the increasing recognition of the frequency of these 
injuries, as well as their response to treatment. The authors have been able to profit by 
these recent investigations and published information, and have been able to add to this 
their own personal experience. The book is an excellent. statement of the present 


knowledge and opinions on this important subject. 


KLINIK DES CHRONISCHEN RHEUMATISMUS. Erin Bucu Fir pig Praxis. By Dr. Med 
Paul Schober. Stuttgart, Ferdinand Enke, 1933. 6.20 marks. 
The author of this work has spent seventeen years at Wildbad and has seen thou- 
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2i2 
sands of cases of chronic rheumatism. The book is written from the viewpoint of the 
internist. 

Several classifications of chronic rheumatism are recorded and a new one is added, 
according to the author’s own conception of the various ailments which may be included 
under this general heading. This is followed by a description of each of the different 
types of the disease, dealing mostly with subjective and objective symptoms. 

The discussion of the treatment is limited to less than six pages. The most favorable 
method of therapy is a course of hydrotherapy at Wildbad. 


Dir Lurr- unp Ferrempouie. By Dr. Med. Siegfried Hoffheinz. Neus Dreutscue 

CurrurGi£. Band 55. Stuttgart, Ferdinand Enke, 1933. 37.20 marks. 

This book is so developed that each main topic constitutes a volume, the first 
dealing with air emboli, the second with fat emboli. The subjects are considered in a 
most detailed manner, with subtitles arranged to afford easy reading. 

The volume on air emboli is unimpressing, there being a barrenness of facts. The 
author states that air emboli are the problem of the general surgeon and the internist 
doing chest work, and that ordinarily they are harmless, being disposed of by the re- 
spiratory organs. 

The volume on fat emboli is more conclusive and interesting. 
that they are tolerated and safely disposed of in varying quantities in certain individuals, 
Considerable in- 


The author believes 


being eliminated in quite large amounts without deleterious effects. 
formation is offered regarding their preponderance in fracture and bloodless operations 
He speaks against such procedures, emphasizing the danger, and is particularly opposed 
to the types of orthopaedic operations for correction, such as osteoclasis and brisement 
forcé. For treatment of fat emboli nothing definite is offered. 

No specific cause for either form of embolus is offered, and no definite cause for death 
The author would have his readers conclude that death 


from either form is explained. 
a complication of catastrophes involving to 


from either type is the result of a complex, 
a greater or lesser degree the lungs, the heart, and the brain. 

In this book are compiled the salient points on the subject in medical and surgical 
literature, with a résumé of authorities. The contents are controversial and expressed 
opinions are not convincing. It is the summation of opinions, past and present, upon 
air and fat emboli, but definitiveness by the author is lacking. 


The Journal wishes to acknowledge the receipt of the following publications sent to 
the Editorial Department: 
Boletines y Trabajos de la Sociedad de Cirugia de Buenos Aires, X VII, Nos. 20-29, 


1933. 
Bulletin of the National Tuberculosis Association, XIX, Nos. 10-12. New York, 


1935. 


Bullettino e Atti della Reale Accademia Medica di Roma, LIX, Fase. 10-11, 1933. 
Slovansky Sbornik Ortopedicky, VIII, SeSit 5. Brno, Czechoslovakia, 1933. 

La Tribuna Médica, VII, Nos. 204-209. Havana, 1933. 

Programm des 50. Fortbildungkursus der Wiener Medizinischen Fakultiit, 1933. 


Announcements, University of Chicago, XX XIII, No. 14, Medical Schools Num- 
ber, 1933. 

*Beitrige zur Kenntnis der Traumatischen Epiphysenlésungen an den Langen 
Réhrenknochen der Extremitiiten. Eine Klinisch-Réntgenologische Studie. Ernst 
Bergenfeldt. (Acta Chirurgica Scandinavica, LXXIII, Supplementum XXVIII. 
Stockholm, P. A. Norstedt & Séner, 1933. 

Sanocrysin Treatment in Tuberculosis. Karl J. Henrichsen and Henry C. Sweany. 
(The American Review of Tuberculosis, XXVIII, Supplement to No. 4, October 1933.) 
Baltimore, National Tuberculosis Association, 1933. 


*To be reviewed in a later issue. 
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User DornrortsatTzFRAKTUR DURCH MUSKELZUG, INSBESONDERE UBER SOG. SCHLEUDER- 
BRUCH (Fracture of Spinous Processes by Muscle Pull, Especially the So Called 
“Throw-Fracture”’). Lars Loénnerblad. Acta Chir. Scandinavica, ULXXIII, 
285, 1933. 

Nine cases are reported in which ditch diggers and laborers, using shovels or forks, 
sustained indirect fractures of a spinous process by muscle pull. The seventh cervical 
vertebra or the first thoracic vertebra was usually involved. The mechanism was 
fairly constant. 

While digging in a deep ditch, often with both feet stuck in the clay, the workman 
heaves a shovelful over the edge. The sticky clay fails to leave the shovel, however. 
Its inertia jerks the hand which holds the grip, and imparts a considerable wrench to the 
back of the same shoulder. The man feels a sudden sharp pain between the shoulder 
blades, and often a snap. He may return to work after a few minutes, but has increasing 
pain on the days following. 

The anatomical factors are discussed 

When the patient is seen early, there are pain and tenderness at the site of the 
fracture and crepitus may be elicited. After a few weeks these findings may all be absent. 
The symptoms are characteristic, however, and the x-ray establishes the diagnosis. 
Fracture must be distinguished from a persistent, aberrant ossification center and 
from muscle strain. 

Conservative treatment is indicated, with total disability for physical work for one 
month. The fragment frequently fails to unite. Because of annoying snapping, re- 
moval of the loose piece may be indicated, but, in one case in which the operation was 
performed, this was not successful in relieving pain.—W. P. Blount, M.D., Milwaukee, 


WH “ISCONS in . 


User Frakturen pes UNTEREN HUMERUSENDES BEI KINDERN (Fractures of the Distal 
End of the Humerus in Children). Wainé Avellan. Acta Chir. Scandinavica, 
LXXIII, Supplementum XXVII, 1933. 

Complete with historical summary and comprehensive bibliography, this mono- 
graph covers the subject of fractures of the lower end of the humerus in children. Only 
forty-one cases are studied, but they are reported in the greatest detail with x-rays and 
follow-up on each case. Loss of motion, changes of length, and loss of carrying angle are 
tabulated. This study of thirty-one supracondylar fractures, five epicondylar fractures, 
four fractures of the lateral condyle, and one fracture of both condyles furnishes the 
basis for numerous conclusions, some of which are as follows: 

Following supracondylar fractures, ninety-four per cent of the cases had a loss of 
motion, averaging 12.5 degrees, and this was most often a limitation of flexion. If a 
good reduction cannot be obtained by manipulation under anaesthesia, wire extension 
should be used. Open operations are done only in case of nerve or vessel injury. 

Fracture of the medial or lateral condyle and epicondyle require open reduction 
when the fragments are much displaced or in the joint. The fragment should be nailed 
exactly in place or sewed back with wire or silk. If this is not possible, or the viability of 
the fragment is questionable, extirpation is in order. Diacondylar fractures almost 
always require open reduction.-W’. P. Blount, M.D., Milwaukee, Wisconsin. 


Prorrusio AceTaBuLt. Nils Silfverskiéld. Acta Orthop. Scandinavica, IV, 1, 1933. 
Five cases of medical protrusion of the acetabulum are added to the eighty-nine 
already published. One of these was secondary to tuberculous coxitis, and another to 
gonorrheal coxitis. In three cases of true Otto pelvis, the onset occurred at the ages of 
twenty-two, thirty, and twenty years, respectively, and no definite causative factor could 
be established. The osteo-arthritis which was present was thought to be secondary to 


the change in the acetabulum. 
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The deformity can be considered as an entity, the etiology of which is varied and 
often obscure. In selected cases, especially in young individuals with bilateral involve- 
ment, plastic surgery is suggested by the writer, although none of his patients were sub- 


jected to operation W. P. Blount, M.D., Milwaukee, Wisconsin. 


Bone Tumors—A GENERAL Practice ProspLtem. Merrill C. Mensor. Am. J. Cancer, 


XIX, 65, Sept., 1933. 

The author stresses the importance of scrupulous, exhaustive study in cases present- 
ing persistent bone pain. Roentgenographic examinations may be negative or ambigu- 
ous in cases of early bone tumor, and every possible means should be employed to estab- 
lish diagnosis at an early stage. 

The author presents a series of case histories illustrative of several of the types of 
bone tumors which may be encountered in a general practice. He emphasizes the im- 
The article is illustrated with photographs, 


portance of preserving a hopeful attitude. 
Granth y W. Taylor, VD... Boston, Vassachu- 


roentgenograms, and photomicrographs. 
setts. 


HISTOGENESIS OF EWING’s SARCOMA OF BoNE. With Post-Mortem REpPortT OF A CASE. 

Perry J. M. Elnick. Am. J. Cancer, XUX, 353, Oct. 1933. 

This is a case report with autopsy findings, roentgenograms, and photomicrographs 
of a case of Ewing’s sarcoma of the femur. The author reviews the theories of the 
histogenesis of the tumor from endothelium or the reticulo-endothelial system, and finds 
the evidence in support of the theories inadequate. He concludes that the tumor is an 
undifferentiated round-cell sarcoma, probably originating from mesenchymal cells in the 
The paper provides a good bibliography on 


Vassac husetts, 


connective tissue of the haversian canals. 
the histogenesis of these tumors.—(rantley W. Taylor, M.D., Boston, 


SquamMous-CELL EpiIrHELIOMA ORIGINATING IN CHRONIC OSTEOMYELITIC CAVITIES. 

Report oF Two Cases. Pio Blanco. Am. J. Cancer, XIX, 373, Oct. 1933. 

The author reports two cases of squamous-cell carcinoma originating in chronic 
osteomyelitic cavities, with photographs and photomicrographs of the specimens. Nei- 
ther case showed remote metastases, and a cursory search of the literature suggested that 
in general such tumors are relatively benign as compared with other squamous-cell 
The author recommends curettage for diagnosis in persistent osteo- 
Grantley W. Taylor, M.D., Boston, Massachusetts. 


ecarcinomata. 
myelitic sinuses. 


OstrEo-Cuonpritis Dissecans. H. A. T. Fairbank. British J. Surg., XXI1, 67, July 


1933. 

The writer believes that trauma to the inner femoral condyle by the tibial spine in 
internal rotation is responsible for the occurrence of this lesion in the knee joint. He 
believes that the cause is trauma, pure and simple. He does not accept the embolic 
theory, the theory that trauma is followed by pathological changes, or the theory that the 
lesion is inherited. 

The typical lesion is a fracture, for these reasons: 

1. It usually occurs in adolescents and young adults indulging in vigorous pastimes. 

2. Typical lesions are seen in roentgenograms and at operation in cases where there 
has been definite recent trauma. 

3. There is an entire absence of inflammatory change in or about the lesion. 

4. At early operation, the appearance is that of a recent fracture. At later opera- 
tion, the appearances resemble those of normal repair of such a fracture. 

5. “When the detached fragment is suspended by a vascular pedicle the bone in it is 


9) 


not dead, and is not a sequestrum, so why should it have been exfoliated 
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Operative treatment is advised in a suspected case. If the lesion is a mild one and 


the underlying bone is not loose, the cartilage is left alone. 
If the cartilage is partly broken off, it should be removed. 


If the cartilage is soft and 


rough, it should be excised. 
All loose bodies are removed. The prognosis for some years is good, but there are reasons 
WV. Daland, 


to believe that osteo-arthritie changes will occur sooner or later. Ernest 
M.D.. Boston, Vassachusetts 


Piep Forck or Marcu Foor. Harold Dodd. British J. Surg., XX1, 131, July 1933 

The literature is reviewed at some length. 

The typical clinical findings are a swelling on the dorsum of the foot, centered about 
the shafts of the second and third metatarsals. It is slightly reddened and tender 
There is a palpable bony mass which is callus, associated with a fracture of the shaft of 
the metatarsal. It may give a suspicion of a bony neoplasm 

The process is found in soldiers, or in others who walk u good deal, bearing heavy 
packs. 
The treatment consists of proper hygienic care of the feet, scrubbing the feet and 
legs daily in hot water with a soft brush, wearing frequent changes of thick socks, avoid- 
ing standing, walking with the toes pointing forward, never walking without shoes, eleva- 
tion of the feet when sitting down, and exercises for the feet and toes... Ernest WM. Daland, 
V.D., Boston, Massachusetts. 


ErioLoGy AND TREATMENT OF SLIPPED EpipHysis OF THE HEAD OF THE Femur. E,. N. 
Wardle. British J. Surg., XX1, 313, Oct. 1933. 

Eleven eases are reported, several in considerable detail. The etiology of slipped 
epiphysis is considered, and it is suggested that either indirect trauma or endocrine dis- 
order produces weakening at the epiphyseal line; displacement then proceeds under the 
force of body weight. 

Treatment by gradual traction in adduction is described and three successful cases 
are reported in detail with serial x-rays. Traction in abduction is condemned 
Gradual traction is advocated as being the most efficient form of treatment. Sub- 
trochanteric osteotomy is an excellent line of defense, but should be reserved for cases 
seen when the deformity has consolidated. No case should be allowed to consolidate in 
deformity without a prolonged trial of traction. Open operation is condemned 

Ernest M. Daland, M.D... Boston, Massachusetts 


AN ImprovED PATTERN OF THE REVOLVING SPINAL Bev. E. W. Hey Groves. British 


Ved. J.. I, 53, 1933. 

Hey Groves describes an improved pattern of the spinal bed first described in 1930 
(British Medical Journal, 1, 66, 1930). It consists of a cylindrical mattress divided into 
four segments and held in a frame which permits it to rotate about a longitudinal axis. 
It is useful for the treatment of spinal injuries and spinal operations._-P. /. Harris, 
M.B.,. Toronto, Canada. 





Ro.e or Fusion OpeERATIONS AS APPLIED TO THE Hip Jotrnt. Melvin S. Henderson. 


British Med. J., U1, 327, 1933. 

Henderson discusses the indications for fusion of the hip joint, 
as a measure in the control of disease (chiefly in tuberculosis of the hip), 
He discusses the three main types of fusion: extra-articular, intra-articular, 
The operation used at the Mayo Clinic is described. The 


stability in flail hips 
and for the relief 


of pain. 
and the combined form. 
results in seventy cases are tabulated, fusion being obtained in 92.5 per cent. of tubercu- 





lous joints, 82.3 per cent. of infectious arthritic joints, 100 per cent. of traumatic joints, 
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50 per cent. of osteo-arthritic joints, and 100 per cent. of the flail hips due to poliomyelitis. 
R. 1. Harris, M.B., Toronto, Canada. 


A PAPER ON THE PREVENTION OF ACCIDENTS AND COMPLICATIONS IN THE COURSE OF 
TREATMENT IN CHRONIC OsTEOMYELITIS. H. Winnett Orr. British Med. J., I, 
365, 1933. 

This paper by Dr. Orr opened the discussion on osteomyelitis before the Section of 

Orthopaedics at the Annual Meeting of the British Medical Association in Dublin, 1933. 
He discusses the historical development of his now well known method from the 

treatment of war wounds upon Listerian principles, and then outlines in detail the steps 

in the applicaton of the Orr treatment of osteomyelitis. The paper appears in condensed 
form but is printed in full in the reprints.—-R. 7. Harris, M.B., Toronto, Canada. 


THe MANIPULATIVE TREATMENT OF PatnruL Feet. Philip Wiles. British Med. J., 

IT, 563, 1933. 

Painful feet are due to: (1) chronie foot strain; (2) minor deformities, corns, ete.; 
(3) chronic arthritis. Chronic foot strain constitutes the largest class. Due to weakness 
of the muscles normally supporting the foot, the strain falls on the ligaments, a few fibers 
of which are ruptured. The reparative process results in a scar which, when stretched, is 
painful. This condition can be treated by splinting, so as to prevent strain on the ad- 
hesion, or, better, by rupturing the adhesion by manipulation. Manipulation must be 
carried out carefully, skillfully, and methodically under full anaesthesia. The technique 
is fully described. Results in 100 cases are recorded and analyzed. The percentage of 
cures is high. R. I. Harris, M.B., Toronto, Canada. 


BEITRAG ZU DEN ENDERGEBNISSEN DER UNBLUTIG BEHANDELTEN ANGEBORENEN Hi'Ft- 
GELENKVERRENKUNG (Contribution to Study of End Results of Bloodless Treat- 
ment of Congenital Dislocation of the Hip). F. Becker. Deutsche Ztschr. f. Chir., 
CCXLI, 273, 1933. 

An analysis was made of sixty-seven cases with ninety-seven dislocations. The 
method of treatment used was that of Lorenz. Of the cases in which reduction was 
carried out twenty years previously, the results were poor in seventy-five per cent. and 
reluxation had occurred in forty per cent. Anatomical cures were obtained in only about 
one-eighth of the patients. Of those cases in which reduction was accomplished five 
years previously, anatomical cures were obtained in one-eighth; seventy-five per cent. 
had excellent function; of these, however, a large number showed, roentgenographically, a 
mild or severe degree of subluxation which was not apparent clinically. Of this group 
also, twenty per cent. of the hips were redislocated. 

The high percentages of good results are only apparent. Only those cases with 
anatomical cures have any prospects of a permanent cure; every subluxation, however 
mild, has the tendency to be aggravated during the years of growth, and may finally lead 
to a redislocation. 

All the patients who had anatomical cures were, at the time of reduction, less than 
three and one-half years old. All the patients who, at the time of reduction, were over 
four years old showed a redislocation.——R. J. Dittrich, M.D., Fort Scott, Kansas. 


THE FILAMENT-NONFILAMENT Count IN CHRONIC ARTHRITIS. AN AID IN THE DIFFER- 
ENTIATION OF RHEUMATOID ARTHRITIS AND OSTEO-ARTHRITIS. Otto Steinbrocker 
and E. F. Hartung. J. Am. Med. Assn., C, 654, 1933. 

The authors state that in their studies of chronic rheumatic diseases they have 
resorted to various aids to facilitate the diagnosis and differentiation of chronic rheuma- 
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toid arthritis and osteo-arthritis; and in the filament-non-filament count, as recently 
advocated by Farley, McClaire, and Reisinger, they find a method which they believe 
offers some value in differentiating between these two conditions. The authors’ study 
of a series of fifty patients with rheumatoid or chronic infectious arthritis reveals some 
interesting results, and they feel that the filament-non-filament count is helpful in differ- 
entiating between rheumatoid arthritis and osteo-arthritis when within normal limits. 
A normal count indicates that chronic rheumatoid infection is not present; an elevated 
count may indicate the presence of rheumatoid arthritis, rheumatoid and osteo-arthri- 
tis, or osteo-arthritis with active focal infection.—Herbert E. Hipps, M.D., Marlin, 


Te as, 


DurpvytrREN’s Conrraction. Sumner L. Koch. J. Am. Med. Assn., C, 878, 1933. 

The author calls attention to the original article by Dupuytren in 1932, in which he 
very adequately and thoroughly describes the symptomatology, physical findings, and 
pathology of this condition. The line of treatment which he advised is to this day the 
one and only treatment which will entirely, completely, and permanently cure this condi- 
tion. A review is made of the various phases concerning the etiology of the disease and 
the author notes that it is a significant fact that a family history may be elicited from 
almost all patients having this condition. 

In considering the treatment of Dupuytren’s contraction, he lays constant stress on 
certain factors,—the correct choice of incision, the use of a tourniquet, complete removal 
of the hopelessly involved skin, and removal of the palmar fascia well beyond the obvi- 
ously involved area. Exacting care should be used in the dissection to protect the nerves 
and blood vessels, and a free full-thickness graft should be employed if skin edges cannot be 
brought together without undue tension. The incision formerly used ran longitudinally 
in line with the cord; now, however, a transverse incision is used, with the edge curled 
down. These incisions heal more rapidly, more readily, and with a minimum of sear- 
tissue formation, since they do not cross the normal flexion creases of the palm and they 
permit wider exploration of the involved fascia. Another factor of importance is the 
protection of the digital nerve. The digital nerves lie between the two layers of the digi- 
These two layers fuse and become converted into the thick, fibrous cord and 


tal fascia. 
If the cord contracts, 


the nerve becomes completely surrounded by firm, fibrous tissue. 
the nerve is not uncommonly displaced to one side or the other as much as one and one- 
The nerve must be followed with extreme care and dissected free from 


half centimeters. 
Herbert E. 


the fibrous tissue that surrounds it before any of the fibrous tissue is excised. 
Hipps, M.D., Marlin, Texas. 


FIsSURAL CARTILAGE DEGENERATION; TRAUMATIC 


CHONDROMALACIA OF THE PATELLA. 
Jacob Kulowski. J. Am. Med. Assn., 


CHONDROPATHY: REPORT OF THREE Cases. 

C, 1837, 1933. 

Chondromalacia of the patella is a definite clinical entity and usually occurs in the 
young. The history is one of chronic disability, with general symptoms of internal 
derangement of the knee; pain is usually referable to the patella; and, occasionally, there 
is an intermittent serous effusion of the knee joint. Examination shows localized patellar 
pressure when the knee joint is in acute flexion and subpatellar crepitus is elicited on 
X-rays yield little of definite value, but occasionally show slight hyper- 


palpation. 
In milder cases, physiotherapy, 


trophic changes at either tip of the patella or in the joint. 
limited activity, and bracing are indicated. In more severe cases, arthroplasty of the 
subpatellar surface gives the best results. 

The etiology of this condition is somewhat obscure, and, in all probability, is closely 
associated with the supposed etiology of hypertrophic arthritis. Trauma must be 
4 primary force, superimposed on a background of constitutional pre- 
The central 


assigned as 
disposition, plus the poor regenerative capacity of the cartilage and patella. 
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portion of the patella is most poorly supplied with blood and it is here that the first 
changes appear. Microscopic examination of the areas removed proves definitely that 
the degenerative area on the cartilage is a true pathological stage since there is a fibroid 
impregnation ol the vessel walls and definite microscopie evidence of degenerative 
changes. 

The author reports three cases, the first to appear in our literature, although this 
condition has been discussed frequently in foreign medical journals. In each case 
generalized internal knee symptoms were present. An operation was performed in each 
ease and ulceration and cartilaginous degeneration on the under surface of the patella 
were found. Excellent results followed each operation Herbert E. Hipps, M.D., 
Marlin, T¢ 


MErTABOLIC AND THERAPEUTIC STUDIES IN THE MYOPATHIES WITH SPECIAL REFERENC! 
ro GLYCINE ADMINISTRATION. Meyer M. Harris and Erwin Brand. J. Am. Me 
Assn., Cl, 1047, 1933. 

Since Aran, in 1850, published a paper on myopathies, much study has been giver 
to the subject both clinically and physiologically. One outstanding fact is that in these 
conditions the output of creatinine is less and that of creatine more. In normal fune- 
tion, the reverse is true. The effect of feeding glycine to dystrophy cases is an increase it 
creatine excretion ‘These cases showed a markedly diminished tolerance for creatine 

A careful report, including charts, is given of numerous experiments with feeding of 
givcine and other similar products. Clinically the results seem variable. Some ap- 
pear to have improved while others have remained the same. It is very diffieult to 
estimate improvement in these cases.— P.M. Girard, M.D., Dallas, T. 


TUBERCULOSIS OF THE GREATER TROCHANTER. Henry W. Meverding and Rudolph J 

Mroz. J. Am. Med. Assn., CI, 1308, 1933. 

A review of the literature is given, in which are mentioned some thirty-five cases of 
tuberculosis of the bursa in this region and eleven cases involving the trochanter. Most 
of the literature on this subject relates to case reports 

The authors report a series of nineteen cases. The patients were adults whose aver- 
age age was thirty-five vears. 


The treatment advocated is complete excision of the bursal sac and thorough excision 


or curettement of the bone cavity. No drains are placed unless a large space Is left, i 
which case a small rubber-tissue drain is used for serum drainage. A pressure bandage 


over the area is advised. 

The postoperative treatment should include general up-building of the patient, 
proper diet, cod-liver oil, and heliotherapy, both local and general.—-P. VW. Girard, M.D., 
Dallas, Texa 


THE IMMEDIATE TREATMENT OF COMPOUND FRACTURES. “THE ALBEE BONE GRAFT AND 
THE WINNETT Ork METHOD OF PosToPERATIVE Care. H. Winnett Orr. J. Am. 
Med. Assn., Cl, 1378, 1933. 

For many years the author has packed wide open all compound fractures, using 


vaselin-gauze packs. Recently a severe compound fracture of the tibia, with a loss of 
two and one-half inches of the shaft, was treated. After placing a pin through the 


os calcis and upper end of the tibia, an Albee bone graft was done, the wound being packed 
wide open, using vaselin gauze. The entire leg was placed in a plaster cast, in which the 
pins were incorporated. The graft lived, but was slow to unite at the lower end where it 
had been driven into the medullary canal. 

The author feels that the above method saved the patient considerable convalescing 


time.—W. B. Carrell, M.D., Dallas, Texas. 
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SUBPERIOSTEAL RESECTION OF THE TIBIAL SHAFT IN OSTEOMYELITIS. D. M. Bosworth 

J. Am. Med. Assn., Cl, 1542, 1933. 

The author reviews the literature on the subject and finds that of six reports only 
four end results are given. He warns against resection of the tibial shaft whenever it can 
be avoided. It should be done only after conservative treatment, well carried out, has 
failed, leaving the patient profoundly toxic and overcome by infection, or with definite 
signs of advancing amyloid degeneration.._W. B. Carrell, M.D., Dallas, Tera 


ORIGINAL FEATURES OF ARTHROPLASTY OF THE Hip AND KNEE. Fred H. Albee 

J. Am. Med. Assn., CI, 1694, 1933. 

A brief résumé of the history of arthroplasty is given. Emphasis is placed upon the 
proper angle for muscle pull upon the trochanter in order to have good function. —For- 
merly, the author did not operate upon ankylosed hips in which there was considerable 
shortening of the neck, because he felt that the leverage effect of muscle pull upon the 
trochanter was inadequate. However, the head of the femur is now made much smaller 
than the acetabulum and is prevented from dislocating by partial osteotomy of the tro- 
chanter, levering it outward and placing new bone in the intervening space in order to 
hold it out. ‘This added leverage upon the upper end of the femur prevents dislocation 
and favors general good function. Complete operative technique is described, also 
postoperative care. 

Indications and contra-indications for arthroplasty of the knee are given. Gen- 
erally a specific indication for the operation is two stiff knees or a stiff knee and a stiff 
hip on the same side. 

The fascia-lata strip for both hip and knee arthroplasty should have left upon it 
approximate'y half of the subcutaneous fat. This fat fows into the dead spaces of the 
joint after closure and prevents the formation of hematomata. Following arthroplasty, 
the application of a cast and traction are very important as they prevent muscle spasm 
from crushing and devitalizing the fascial graft..-W. B. Carrell, M.D., Dalles, Texas 


I\NEE JomntT ARTHROPLASTY. W. Russell MacAusland. J. Am. Med. Assn., Cl, 1699, 

1933. 

This is a report on some interesting aspects of arthroplasty of the knee observed 
by the author over a period of years. 

Complicating infection from latent foci has been observed not infrequently. Foun 
case reports are given, indicating this source as against operative infection 

The operative technique is described with emphasis upon careful remodeling of the 
joint, in order to insure stability and to prevent arthritic changes in later life. The after- 
care is given and, in conclusion, the author reports five cases of patients ranging from 
six to twenty-three years of age who have had excellent knee arthroplasties... P. MV. 
Girard, M.D., Dallas, Texas. 


IDIOPATHIC Scouiosts. Stuart H. Seougall. Wed. J. Australia, 11, 271, 1933 

While some thirty causes of scoliosis are listed, Steindler finds forty-eight per cent. 
of 700 cases falling in the group of ‘idiopathic seoliosis’’, in which the cause is unknown. 
The age of onset is usually between seven and ten years. The usual types are the total 
left and the combined right dorsal curves. Evidently these spines possess less than the 
normal resistance to weight-bearing. Present opinion is that habitual posture of school 
life cannot be considered responsible. 

As to treatment, prophylaxis should be concerned with nutrition and with recog- 
nition and treatment of prescoliotic attitudes. 

The attainment of a compensatory curve, rather than maximum correction of the 
curve, is easier, is attained in a shorter time, and is less difficult of retention than maxi- 


mum correction, and is probably the best choice for the average case. 
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The objectives of treatment include: (1) mobilization to the point of securing com- 
pensation, and not beyond a correction which can be voluntarily retained; (2) redresse- 
ment to obtain compensation where mobilization alone fails; (3) retention. In the 
author’s opinion retention should be secured voluntarily in most cases; by a support, in 
a fair proportion of cases; and, in a few, by fusion, but not until the child has attained 


his growth.—Edward N. Reed, M.D., Santa Monica, California, 


Dit VERWETUNG DES TUBERGELENKSWINKELS IN DER BEURTEILUNG VON VERLETZUNGEN 

UND ERKRANKUNGEN DES FERSENBEINES (The Value of the Tuber-Joint Angle in 

the Diagnosis of Injuries and Lesions of the Os Caleis). W.Ehalt. Monatschr. f. 

Unfallheilk., XL, 25, 1933. 

The tuber-joint angle of Bohler is formed by following two lines: a line from the 
highest point of the anterior joint surface to that of the posterior joint, and a line from 
the highest point of the posterior joint to the upper part of the tuber. Both lines form 
an angle of about thirty degrees in normal feet. A smaller value is suggestive of a frac- 
ture of the os caleis. For the diagnosis of a fracture of the os calcis, an axial view is also 
The foot is brought into dorsal flexion, the plate lies below the heel and 


indispensable. 
In a positive case, shortening 


the picture is taken at an angle of about forty-five degrees. 
and thickening of the os calcis can be seen. A case is reported of a man twenty-one 
years old, who, after a jump, had marked pain in the heel and was unable to walk. He 
was seen in the hospital six months after the onset. Roentgenograms showed a normal 
axial view; in the lateral view the tuber-joint angle was zero, and there was a subluxation 
If the decrease of the angle were due to a fracture, the axial picture 


in Chopart’s joint. 
Therefore, fracture was excluded 


would show shortening and thickening of the bone. 
and the diagnosis of a destructive process of the posterior portion of the subastragaloid 


joint was made, probably tuberculosis.—Ernst Freund, M.D., Iowa City, Iowa. 


Beck’s DisEASE AND ACHONDROPLASIA. G.I. Turner. Noviit Khirurgicheskii Arkhiv, 


CVII, 350, 1932. 

Under the name of Beck’s disease, the author describes a peculiar form of endemic 
osteochondritis observed in the valley of the river Urov in eastern Siberia. It was first 
reported in 1903, and then scientifically described by a military surgeon, Dr. E. Beck, 
in a masterly monograph in 1906. 

The disease usually affects males between the ages of eight and twenty years. The 
The phalangeal joints swell and enlarge, and the larger joints then 
The muscles become atrophied, contractures 
The entire skeleton 


onset is insidious. 
become involved in various combinations. 
set in, and ankyloses and compensatory spine deformities follow. 
becomes involved, and there is at times a marked delay in the growth of the long bones, 
especially the humeri. 

There is a marked disproportion between the upper and lower parts of the body. 
The x-ray picture is that of a profound deforming process of the larger joints, accompanied 
by osteoporosis of the epiphyses, sometimes by early ossification of the epiphyseal plates. 
This picture is very frequently associated with an enlarged thyroid gland. 

The author finds a most marked resemblance of this condition to achondroplasia, 
and thinks that the disease belongs to the indefinite group of chondrodystrophy, os- 
teogenesis imperfecta, ete. 

The pathogenesis of Beck’s disease is obscure. 
element responsible for this affliction and suggests a thorough study of the local condi- 
tions. The population of this area lives in unheard-of unhygienic surroundings. There 
is a possible organic or mineral element in the water of the river Urov which may throw 
a new light on the etiology of Beck’s disease and, secondarily, on the correlation of 
Emanuel Kaplan, M.D., New York, N.Y. 


The author suspects a possible toxic 


thyroid enlargement and osteo-arthritis. 
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Post-TypHoip SponpyxLo-Arturitis. <A. Osifiski. Polski Przeglad Radjologiczny, 

VII, 291, 1932. 

Three cases of post-typhoid spondylo-arthritis of the lumbar spine are described by 
the author. The x-ray picture is characteristic and consists of a destruction of the inter- 
vertebral disc, an erosion of the superficial layers of the vertebral body, and signs of active 
reparation. 

In all three cases, in addition to the typhoid history, there was a coincidental history 
of light trauma. 

There was a favorable development of the lesion in all the cases, and this is consid- 
ered an important element in differentiating this affliction from tuberculosis of the spine.— 

Emanuel Kaplan, M.D., New York, N.Y. 


Rapicuuitis. M. J. Hubeny. Radiology, XX, 331, 1933. 

Radiculitis is an inflammation of the spinal nerve roots whose manifestations, sensory 
and motor, show by their distribution that the lesion is not in the tracts or nuclei of the 
cord, or in a peripheral nerve trunk, but in the spinal root. While syphilis and tubercu- 
losis are frequent causes, radiculitis may result from spinal osteo-arthritis, causing pres- 
sure in the narrowed canals. The dura, which surrounds the nerve roots, is separated 
from the wall of the intervertebral canal by a very small interval containing plexiform 
veins and loose fatty tissue. The fifth lumbar roots almost completely fill the canal, 
while the openings become progressively larger, in relation to the size of the roots, from 
below upward. 

Spondylitis deformans is an inflammatory process with pararadicular exudation, fol- 
lowed by fibrosis and encroachment upon the lumen of the intervertebral canal. In- 
fection is probably the determining cause, and trauma a frequent predisposing factor. 

The hypertrophic process may be extensive without roentgenographic evidence of 
its presence; and, conversely, many hypertrophic roentgenographic findings exist without 
any symptoms. In the diagnosis, cord lesions and visceral disease with reflex symptoms 
must be ruled out. 

The outstanding symptoms are: pain, aching, soreness, and stiffness. 

The basis of the paper is a case under observation for fourteen years, with osteo- 
arthritic involvement of multiple joints and radicular pains from involvement of verte- 
bral bodies, simulating the pains of duodenal ulcer, gall-bladder disease, pylorospasm, 
spasm of the colon, disease of the prostate and rectum, and backache.—Edward N. Reed, 
M.D., Santa Monica, California. 


EXPERIENCE IN IRRADIATING ALL TyPES OF BONE Tumors. Max Kahn. Radiology, 

XX, 428, 1933. 

In regard to radiability, bone tumors are divided into benign and malignant, and 
subdivided into radiosensitive, partly sensitive, and non-radiosensitive. 

Of the benign tumors, the giant-cell tumors, both the typical and the variant type— 
a bone cyst containing giant cells—are radiosensitive; a number of the latter have been 
cured by radiation alone. 

Typical bone cysts and exostoses are benign, but not radiosensitive. Chondromata, 
benign growths, are partly radiosensitive. Radiation slows their rate of growth. 

Of the malignant tumors, Ewing’s tumor and chondroblastic sarcomata are slowed 
down by irradiation, but finally metastasize. Secondary chondromyxosarcomata are 
partly radiosensitive, as are metastatic carcinomata, and irradiation affords marked 
symptomatic relief and slowing of the process, and should always be done. Metastases 
from hypernephromata do not yield well to radiation. 

Sarcomata of bone are not benefited by irradiation. 

As to treatment of malignant bone tumors, surgical removal, if possible, should be 
If removal is impossible, irradiation should be thoroughly 


done, followed by irradiation. 
carried out. Bone tumors, whose nature has not been definitely ascertained, should be 


radiated at once and until a definite diagnosis has been made. 


It is essential that the 
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irradiation be done by one thoroughly experienced.—Edward N. Reed, M.D., Santa 


Monica, California, 


RESULTS OF IRRADIATION IN THE TREATMENT OF OPERABLE OSTEOGENIC SARCOMA O1 

THE LONG Bones. William B. Coley. Radiology, XX1, 318, Oct. 1933. 

The results from surgical treatment of osteogenic sarcoma have been poor. The 
efficiency of preoperative and postoperative irradiation has been so questionable that 
surgeons are divided as to its advisability. Twenty years ago the percentage of five- 
year recoveries following amputation was from two per cent. to four per cent. In recent 
years, earlier diagnosis and earlier surgery have considerably improved these figures. 
Because of the small success of amputation in the past, the present trend is to treat these 
tumors by irradiation alone. 

A recent analysis of the results of irradiation in a considerable number of cases leads 
to the conclusion that this type of tumor is too resistant to irradiation to justify its 
employment. 

The author believes that the best method of treatment is immediate amputation 
followed by a prolonged course of treatment with Coley’s toxins. He does not commend 
the practice of giving a month of irradiation, while submitting the roentgenograms to a 
number of authorities for confirmation of the diagnosis. With few exceptions, a correct 
diagnosis should be made by any competent roentgenologist. To wait for an absolutely 
positive diagnosis is to wait too long. If real doubt of the diagnosis exists, biopsy should 
be done and paraffin sections waited for. This short delay is justifiable. 

The article quotes a number of authorities, among them Bloodgood, who, in opposi- 
tion to the author’s opinion, advocate a thorough course of deep x-ray preliminary to 
amputation. 

The author lists thirty-three cases of osteogenic sarcoma of long bones, in which the 
patients are well five years after treatment. In all but eight of these cases, Coley’s toxins 
were used. Eleven cases of involvement of flat bones with a five-year cure are also 
enumerated, all of which were treated with toxins. 

In contradistinetion to the above, the endothelial myeloma type of bone sarcoma is 
highly sensitive, both to irradiation and to Coley’s toxins, and should be treated with these 
for four to six weeks before resorting to amputation. 

In cases of inoperable tumors, irradiation is of considerable value in the relief of pain, 
and in retarding tumor growth. Far-advanced, inoperable cases should be treated by 
morphine alone.—Edward N. Reed, M.D., Santa Monica, California. 


GiANT-CELL Bone Tumor. SoME CONSIDERATIONS OF TREATMENT. Carleton B. 

Peirce. Radiology, XX1, 348, Oct. 1933. 

The author considers the giant cell of the bone tumor an osteoclast which is less 
mature and less differentiated, in other words more embryonal, than the normal osteo- 
clast. This immaturity results in its tendency to grow wild, coalesce, and produce giant 
cells, and overstep the normal bounds of its functions, producing abnormal osteolysis. 
Furthermore, its immaturity makes it radiosensitive. Radiation hastens its maturation 
and senescence, curbing its abnormal activity. Such cells, after irradiation, tend to 
return to normal limits, whereupon the constructive bone elements are permitted to restore 
more or less normal structure to the involved bone. 

Giant-cell bone tumors permit of diagnosis by roentgenographie study alone, with 
modern technique. 

Surgical treatment alone has given less favorable results than roentgenographic 
treatment alone, or than surgery combined with radiation, and the author thinks that in 
most cases radiation alone is entirely adequate treatment and that surgery is unneces- 
sary. If surgery is done, the treatment should include chemical or thermal cauterization 
and preoperative and postoperative irradiation. 

Attention is called to the possibility of malignant degeneration in these tumors.— 

Edward N. Reed, M.D., Santa Monica, California. 


